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CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES

GROUND-WATER RESOURCES OF NORTH PARK AND 
MIDDLE PARK, COLORADO A RECONNAISSANCE

By PAUL T. VOEGELI, SR.

ABSTRACT

North and Middle Parks are in north-central Colorado and include an area 
of about 3,000 square miles. These parks occupy a large synclinal basin, which 
is bounded on the west by the Park Range and on the east by the Front Range. 
Both parks are major catchment areas for large river systems. North Park is 
in the Atlantic watershed and is drained by way of the North Platte River. 
Middle Park is in the Pacific watershed and is drained by way of the Colorado 
River.

The mountain ranges surrounding the parks consist chiefly of rocks of Pre- 
cambrian age, which contain little ground water. The sedimentary rocks in the 
synclinal trough range in age from Permian to Recent in North Park and from 
Pennsylvanian to Recent in Middle Park. The sedimentary rocks are of marine 
and continental origin and have been acted upon by many different structural 
forces; as a result, the geology is complex. The hydrologic setting is equally 
complex. Sufficient ground water for domestic and stock purposes may be found 
in most parts of the parks.

Alluvium and the Coalmont Formation are the principal aquifers in North 
Park; alluvium is the principal aquifer in Middle Park. Other formations are 
capable of yielding some water; however, they are not considered to be aquifers 
because of their small extent, great depth of burial, or probability of being 
drained.

The aquifers are recharged principally by infiltration of water from streams 
and by percolation of precipitation.

Ground water is discharged through wells, springs, and seeps. As the parks 
are semiclosed ground-water basins, little ground water moves out of them.

The chemical quality of ground water from the many different rock types is 
generally good, and the water is suitable for most uses.

INTRODUCTION 

LOCATION

North and Middle Parks are intermontane basins in the Rocky 
Mountains in north-central Colorado. North Park, an area of about 
1,200 square miles, is the headwater area of the Platte River and in-
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eludes most of Jackson County; Middle Park, an area of about 1,800 
square miles, is the headwater area of the Colorado River and includes 
most of Grand County and all Summit County (fig. 1). The two 
parks form a single structural basin about 90 miles long and 35 miles 
wide; the longer axis trends approximately northward.

PURPOSE AND SCOPE

The primary purpose of this investigation was to obtain inlormation 
on the occurrence of ground water, a basic knowledge required for the 
proper management of this part of the State's water resources. An 
other purpose was to better acquaint residents in the area with the oc 
currence of ground water, so that supplies for domestic, public, and 
stock uses might be developed with a minimum of cost and effort. 
Potential sites for the artificial recharge of otherwise dry formations 
were investigated as part of a statewide program now in progress.

The investigation included 6 weeks of fieldwork in September and 
October 1959 and 4 weeks in May and June 1960. Studies were made 
of the water-bearing properties of appropriate geologic formations, 
and information was obtained on 185 water wells and springs.

WYOMING___ 
"COLORADO

FIGURE 1. Location of North Park and Middle Park.
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Twenty-nine samples of water were collected for chemical analysis. 
The report describes the general occurrence of ground water, the areas 
having water and those lacking available ground water, the general 
nature of the aquifers and their ability to store and yield water, the 
chemical quality of the water samples in relation to the uses of ground 
water, and the outlook for future development of ground-water 
resources.

PREVIOUS INVESTIGATIONS

The earliest geologic investigation of North Park was made in 1874 
by A. E. Marvine of the Hayden Survey. Marvine died as a result of 
the hardship and exposure during the fieldwork in North Park, and 
only a small part of this work was published in the Hayden geologic 
atlas (Hayden, 1877). Hague (Hague and Emmons, 1877), of the 
King Survey, made a hasty reconnaissance of North Park in the middle 
seventies. In 1911, Beekly (1915) studied the coal resources and 
general geology. Since 1911, different parts of North Park have been 
studied in detail; however, most of these investigations have been 
limited to small areas.

The geology of Middle Park is not well known, nor has it been in 
vestigated extensively since the work of the Hayden Survey (Marvine, 
1874). Local investigations by mining and engineering interests 
have been made, and a few (generally unpublished) theses on the 
subject have been written. Several reconnaissances have been made: 
one of the northwest corner of Middle Park (Grout, Worcester, and 
Henderson, 1913), and one of the Granby anticline (Levering, 1930). 
At the present time (1963), the U.S. Geological Survey is mapping 
several quadrangles in detail.

No previous areal ground-water studies have been made in the parks.
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SYSTEM OF NUMBERING WELLS IN COLORADO

The wells and logs described in this report are located by a num 
bering system based on the U.S. Bureau of Land Management system 
of land subdivision. The number shows the location of the well or 
log by township, range, section, and position within the section. A 
graphical illustration of this method of well location is shown in 
figure 2. The first letter indicates the quadrant of the base line and 
principal meridian B indicates the northwest quadrant, C the south 
west quadrant. The first numeral indicates the township, the second 
indicates the range, and the third indicates the section in which the 
well is situated. Lowercase letters following the section number locate

FIGURE 2. System of numbering wells and test holes in Colorado.
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the well within the section. The first letter denotes the quarter sec 
tion, the second letter denotes the quarter-quarter section, and the third 
letter denotes the quarter-quarter-quarter section. The letters are as 
signed in a counterclockwise direction, beginning with "a" in the 
northeast quarter of the section. Letters are assigned to each quarter- 
quarter section and each quarter-quarter-quarter section in the same 
manner. If more than one well occurs in a quarter-quarter-quarter 
section, consecutive numbers beginning with 2 are added to the letters. 
For example, B7-79-22daa2 indicates a well in. the northeast quarter of 
the northeast quarter of the southeast quarter of sec. 22, T. 7 N., R. 
79 W., and shows that this is the second well inventoried in the quarter- 
quarter-quarter section. The capital letter B indicates the township 
is north of the base line and that the range is west of the principal 
meridian.

GEOGRAPHY

NORTH PARK

North Park is an extensive natural depression surrounded by high 
picturesque mountain ranges. The area is bounded on the east by the 
Front Range, which consists of the formidable Medicine Bow and 
Never Summer Mountains, on the west by the Park Range, on the 
south by the Rabbit Ears Range, and on the north by several high 
mountains and associated lesser peaks. Maximum relief in the area 
is about 5,000 feet. The lowest altitude, about 7,550 feet, is in the 
northern part of the park where the North Platte River enters 
Wyoming. The high peaks surrounding North Park range in altitude 
from 11,000 to 13,000 feet.

The floor of North Park seems flat when viewed from a high point. 
When viewed from the floor, however, local relief is rather pronounced; 
and the flatness of the floor is broken by ridges, small hills, and mesas. 
The most prominent topographic feature on the floor is Owl Ridge, 
which rises nearly 1,500 feet above the floor. This hogbacklike ridge 
extends north-northwestward across the center of the park and termi 
nates near tlie flood plain of the North Platte River. Sheep Mountain, 
Delaney Butte, and Sentinel Mountain also rise appreciably above the 
floor of the park.

MIDDLE PARK

Middle Park occupies an extensive natural depression surrounded by 
high mountains. The area is bounded on the west by the Park Range, 
on the east by the Never Summer Mountains and Front Range, on the 
north by the Rabbit Ears Range, and on the south by the confluence of 
the Park Range and the western part of the Front Range. Unlike the

761-404 65   2
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flat-floored basin of North Park, Middle Park is divided topographi 
cally into a series of valleys and subbasins.

Maximum relief is about 5,500 feet. The lowest altitude, about 
7,300 feet, is in the western part of the park where the Colorado Eiver 
enters Gore Canyon. The high peaks surrounding Middle Park range 
in altitude from 10,000 to 13,000 feet.

ECONOMIC DEVELOPMENT

NORTH PARK

Population. The population of North Park in 1960 was about 1,800. 
Walden, the largest town, is the only incorporated community. It 
had a population of 809 in 1960. Other communities are Cowdrey, 
Gould, Coalmont, and Rand. (See pi. 1.) The density of the rural 
population is less than one per square mile.

Agriculture and industry. The chief sources of income in North 
Park are the raising of beef cattle and sheep and the production of 
wild hay. North Park leads Colorado in the production of wild hay. 
The average size of ranches is about 3,500 acres.

Oil and other mineral resources, also, are important in the economy. 
Several oil fields are in production, and, in 1960, coal was mined at 
Coalmont for rail shipment. Fluorspar mining has been active peri 
odically since 1918.

Over the years, the Colorado State Forest, in the southeastern part 
of North Park, has produced about 10 million board feet of cut lumber.

MIDDLE PARK

Population. The population of Middle Park in 1960 was about 
5,600. The major towns and their 1960 populations are Breckenridge 
(393),Dillon (814),Fraser (253), Frisco (316), Hot Sulphur Springs 
(237), Granby (503), Grand Lake (170), and Kremmling (576). Dur 
ing the summer, Middle Park attracts many tourists and weekend 
vacationers, and the population temporarily increases many fold. The 
density of the rural population is about iy2 per square mile.

Agriculture and industry. The raising of beef cattle and sheep 
and the production of wild hay are the major agricultural activities. 
The average size of ranches is about 1,400 acres.

Mining was at one time an important part of the economy of south 
ern Middle Park. Now, recreation is a large source of income. Middle 
Park provides many year-round attractions for the tourists and others 
seeking outdoor living boating, skiing, fishing, and hunting.
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IMPORTANCE OF WATER TO ECONOMIC 
DEVELOPMENT

Water is a major natural resource in North and Middle Parks. 
The economic development of the parks depends on the continued 
availability of water for domestic, stock, and irrigation supplies. 
Surface water has been and will continue to be the principal source 
of supply to meet an ever-increasing water demand to support a grow 
ing economy. Ground water will continue to play a major role in areas 
remote from surface-water sources, where small supplies are needed 
for domestic and stock use. In a few areas, ground water may be used 
with surface water to augment and regulate the total water supply.

Although surface water in the area seems to be unlimited, the 
quantity available is relatively small because much of the water has 
been awarded by decisions of the courts to users outside the parks. 
Ground water, also, is not abundant, except in a few places.

CLIMATE

The climate of North and Middle Parks is typified by pleasant warm 
days and cool nights in the summer and cold days and nights during 
the winter. June through September are generally the warmest 
months; and December through February, the coldest. The average 
monthly temperature at six stations in the parks is shown in table 1.

On the floor of North Park, annual precipitation is about 9 inches; 
in the lower altitude of Middle Park, it ranges from 13 to 18 inches. 
Precipitation in the surrounding mountains is considerably greater. 
Precipitation is greatest during the summer, as shown in table 1.

DRAINAGE

North Park is drained by the North Platte Eiver, which flows 
northward into Wyoming. Near the Wyoming border, the river has 
an annual discharge of about 300,000 acre-feet. Water from the North 
Platte and its numerous tributaries is diverted in many places during 
the growing season for the irrigation of about 130,000 acres of hay 
meadows. Many of the streams are perennial, owing to constant sup 
plies of melt water derived from high snowfields in the surrounding 
mountains. In some areas perennial flow is sustained by spring dis 
charge.

No natural outlet for drainage exists in the northwestern part of 
the area east of Sheep Mountain, and the surface water collects in 
large depressions, forming lakes. The two largest of these are Lakes 
John and Boettcher.



G
8

 
C

O
N

T
R

IB
U

T
IO

N
S

 
T

O
 

T
H

E
 

H
Y

D
R

O
L

O
G

Y
 

O
F

 
T

H
E

 
U

N
IT

E
D

 
S

T
A

T
E

S

5
 

*oO«(X,

iS'SS «s0^,- 
?

<; 
m

r^
 

^
*<> 

f
l 

$
 

1
 §

 
^

 K
i 

*
^

 to
 

M

 s, p
8 

1
S, 

|
 ?S 

a

e
 

1
<» 

s
 

v. 
£> 

$
 

3

g 
a 

§, &
§
 

^
to

 
C3

 » 
p

t^sC5> 

?§ ^( H1EH

Years 
of record

<n a 
*§-2c-

^
i^

§3> a
-<

0
3

§ 'P055"80Mtab

4>
.

5toH
s>
.

§a
 

<%CO
fHaH

s

Locality

ST£H

G
O

 C
C

 ^
 O

O
 t
-
 O

O
 

^H
 ^

 
rH

 
i-H

g
lllil

oo oo a
S

t^t^c
c

0
0
 0

0
 »O

 iH
 O

S
 t~

-

^
 C

O
 C

O
 O

S
 t^

 t^

<M
 0

0
 0

0
 IO

 t^
 0

0

»-H
 rH

 Y
H

 (M
 i-H

 (N

IM
 IM

 0
0
 0

0
 C

J T
-I

IM
C

J
C

J
C

J
C

J
IM

 *
 IO

C
J
C

O
C

O
-*

C
O

 C
O

  
*
 
*
 
*
 
*

0
0
 »/5 0

0
 O

S
 *O

 C
O

 
*
-
*
 
*
 Id

 1
0

 1
0

0
0
(M

C
O

-*C
J
C

O

Id
 IO

 Id
 C

O
 IO

rH
 rH

O
O

O
S

-* IO

1O
 Id

 Id
 C

O
 C

O
 1C

r
fc

o
^
t-

o
o

o
s

T
fl -^H

 1
0

 id
 id

 1
0

O
O

S
 TH

 t*
 C

O
 O

S

 
*
 
*
 
*
 
*
 
*
 
*

O
s
o

-
*
-
*
O

>
O

(N
* CO* IO

 0
0
 C

O
 5

D
 

C
O

 C
O

 C
O

 C
O

 C
O

 C
O

t
-
 O

O
iC

O
lO

 U
D

(M
IM

IM
C

J
C

^
C

J

co r~ TH oo t-» <N

O
O

s
-*c

O
t-O

s
>o' c

i co 10  *' 10

Dilloni..-   .   . -.. ... Fraser _______ ___ _ ___ __ Grand 
Lake _   . _. ................. Green 

Mountain 
Dam--... _ -------- Hot 

Sulphur 
Springs ___ ______ Walden    ... -   - .  .

1£B I11

oo TH e$ co oo os
»
O

IO
 

i-H

Is
liil

C
iC

C
C

C
 O

O
t^

C
C

TH
 TH

 C
O

 1C
 t-l C

O

C
O

 O
O

 C
O

 C
D

 0
$

 O
S

lO
 O

 O
O

 C
O

 C
* 1"-

C
^ t-t i-H

 i-H

O
i <M

 C
O

 TH
 O

O
 1C

 
1

0
 <N

 rH
 0

0
 I
-
 T

h

i-H
 i-H

 i-H

G
O

 TH
 Q

 C
$ C

O
 TH

TH
 t-tO

O
S

Q
O

iO

^
H

tH
rH

I-~<NTH io
cs os

^
i-H

O
<

N
O

S
Q

C

TH
 i-H

C
O

e
O

 t-t C
O

 
O

 t^
-iO

 iO
 0

$
 O

<
"
-
"
-
"
-
<

-
"
-
<

1O
 TH

 -^H
 rH

 0
0
 )-H

C
O

 O
S

 C
O

 0
0
-*

 0
0

(
N

^
r
H

"
,

C
S

C
J 0

0
 0

0
 C

O
 C

O
 

t-( (N
 C

O
 rH

 O
S

 O
S

)-H
 iH

 t-( )-H

§
«
!^

C
O

f~
0
0
 

t^
C

O
 C

O
 (N

 O

t-i-H
C

O
O

-*
 0

0
 

C
O

 C
J 0

0
 O

S
 i-H

 !-l

(N
 N

 rH
 iH

 i-i i-i

id
 C

O
 O

S
 t^

 C
O

 -^J 
T

P
 )-H

 1C
 )-H

 O
S

 0
0

C
T

N
rH

rH

C
o

S
^
M

t^
lO

<
M

r-lr-li-H

C
O

 i-H
 t^

 C
O

  *
 C

O
 

t
-
 TH

 C
O

 IO
 t~

- T
P

Breckenridge __ _ ____ .......... Dilloni-- _ - ____ __ , ... Fraser __ _ ______ _____ .- Grand 
Lake ___ .- ________ .... Hot 

Sulphur 
Springs ___ . __ .-    Walden... _______ ___ ____ -

36 o aOSaOa1 Station 
at 
former 
town 
of 
Dillon,



GROUND WATER, NORTH PARK AND MIDDLE PARK, COLO. G9

The Colorado Kiver drains Middle Park. Before major amounts 
of water were diverted across the mountains, the river at Kremmling 
had an annual discharge of about 1,300,000 acre-feet. Some water 
is diverted for local irrigation; however, about 23 percent of the water 
originating in Middle Park is diverted to the eastern slope of the 
Front Range for use by the city and county of Denver and the 
Colorado-Big Thompson project of the U.S. Bureau of Reclamation. 
The principal tributaries of the Colorado River in Middle Park are 
the Williams Fork, Blue and Fraser Rivers, and Troublesome and 
Big Muddy Creeks.

GROUND-WATER ENVIRONMENT AND AVAILABILITY

The occurrence and availability of ground water in North and 
Middle Parks are similar. In both areas the most readily available 
source of ground water is from the alluvium of streams. Complex 
geology and hydrology also are common features. Where feasible, 
each area is discussed separately, however, because of individual 
differences that affect occurrence and availability.

NORTH PARK

Most of North Park is underlain by formations consisting prin 
cipally of shale and other fine-grained materials having low permeabil 
ity. Sandy zones in some of the shaly formations contain small 
amounts of water. Many of the sandy zones are small and discon 
tinuous, and locating them by test drilling may be costly and difficult. 
Formations such as the Pierre and Benton Shales have few sandy 
zones and are nearly impermeable.

Some rocks in North Park contain small quantities of water in 
amounts adequate for domestic and stock supplies. These include 
local glacial, landslide, and talus deposits, permeable zones in the 
North Park Formation of late Miocene age, sandstone zones in rocks 
older than the Coalmont Formation of Paleocene and Eocene age, 
and the granite, schist, and gneiss of Precambrian age. The glacial 
deposits, although of relatively small volume, are capable of fairly 
large yields to wells locally. Water issues from springs along the 
contact of the North Park Formation, which is composed of conti 
nental deposits, of Miocene age and the Coalmont Formation of 
Paleocene and Eocene age on the flanks of Owl Ridge. Springs dis 
charging from Precambrian rocks provide some domestic and stock 
water in the areas bordering the park floor. The capability of these 
rocks to yield quantities adequate for domestic and stock supply varies 
widely throughout North Park. The secondary sources should be 
considered when attempting to develop a domestic or stock supply;
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however, first consideration should be given to the sources of water 
in the alluvium and Coalmont Formation.

Water in the alluvium of the streams can be readily developed, but 
its potential is limited to supplying water for domestic and stock use.

The Coalmont Formation underlies much of North Park and in 
some parts of the park is the only potential source of ground water. 
In several places, discontinuous sandy zones in the Coalmont yield 
small quantities of water to wells; but the subsurface extent and exact 
location of the sandy zones are unknown, and the full water-yielding 
potential of this unit remains to be tested.

MIDDLE PARK

Large quantities of ground water can be obtained in a few small 
areas in Middle Park, but most of the park is underlain by rocks 
that are capable of yielding only meager supplies of water. The rela 
tive impermeability of the materials inhibits or precludes the entrance 
of water. Some of the formations consist of material in which water 
could be stored; however, many of the formations are drained or can 
be reached only by deep drilling. Most of the formations in Middle 
Park in many places have steeply inclined beds and are faulted. In 
small, local areas, formations not generally capable of storing water 
have been broken and fractured and may contain some water in the 
fractures. Where the Precambrian rocks are broken or fractured, 
water may issue from springs. The Jurassic and Cretaceous rocks 
are generally poor sources of water. Some water is available from 
the Dakota Sandstone in places where it is sufficiently thick and has 
not been drained. In the Tertiary sedimentary rocks, some water is 
available from fractured zones and in places where sandstone, sand, 
gravel, or boulders are the predominant constituents. Wells in un- 
drained terrace deposits are capable of yielding water in quantities 
sufficient for domestic and stock supplies.

The alluvium of the various streams is the principal source of 
ground water in Middle Park. In most places the alluvium is capable 
of yielding at least enough water for domestic use.

STRATIGRAPHY AND STRUCTURE 

NORTH PARK

North Park is underlain by a thick sequence of sedimentary rocks 
ranging in age from Permian to Kecent. The sequence of these rocks 
is well known from exposures in the area and on the flanks of the park 
and from the logs of deep oil prospects. The age designations, thick 
ness, physical character, and water-supply characteristics of the prin 
cipal geologic units in North Park are shown in table 2. The distribu-
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tion of the alluvium and the outcrops of bedrock units in North and 
Middle Parks is shown on the generalized geologic map (pi. 1).

The sedimentary rocks of North Park occupy a large synclinal 
trough between the uplifted masses of granite and other types of 
Precambrian rock of the Medicine Bow-Never Summer Ranges on 
the east and the Park Range on the west. The north end of the syn- 
cline is cut off abruptly by the east-trending Independence Mountain 
fault, and the south end of the syncline is crossed by the Rabbit Ears 
Range. The rocks of North Park also have been deformed by faults, 
folds, and anticlines. Most of the anticlines have been faulted.

The diversified structural patterns in North Park have presented 
many complex problems to those in search of petroleum and will pre 
sent similar problems to those seeking ground water. The geologic 
map (pi. 1) does not show details of the complex geology and should 
be used only as a general reference in selecting well sites.

MIDDLE PARK

Middle Park is underlain by a thick sequence of sedimentary rocks 
ranging in age from Pennsylvanian to Recent. The sequence of the 
rocks is fairly well known; however, their areal limit, relation, thick 
ness, and detailed lithologic character are only generally known. The 
principal geologic units in Middle Park capable of yielding readily 
available water are Tertiary or younger in age. The age designation, 
thickness, physical character, and water-supply potential of the prin 
cipal geologic units are shown in table 3. The distribution of the 
surficial deposits and the outcrops of bedrock units are shown on 
plate 1.

The large synclinal trough in North Park extending into Middle 
Park is filled with sedimentary rocks of Mesozoic and Tertiary age. 
These rocks are exposed in the northern part of the Middle Park in 
parts of Rabbit Ears Range. The regional and local structural fea 
tures of Middle Park are complex. To point out the complex struc 
tural features of the park, a description by Tweto (1957, p. 25) follows:

Structural features within the major Middle Park syncline divided the south 
ern part of the Park into three geologically dissimilar units. An eastern area, 
lying between the flank of the Front Range and the Vasquez Mountains, is 
characterized by a thick section of Middle Park formation, a zone of sharp 
overlap of this formation against older rocks, and by the Vasquez thrust fault, 
which is accompanied locally by tight folds. A central area, extending from 
the northern end of the Vasquez Mountains at Byers Canyon westward to the 
vicinity of Troublesome Creek, is an area of upwarp marked by outcrops of 
Precambrian rocks and a thin sedimentary section. In a third area, extending 
from Troublesome Creek to the flank of the Park Range, shales of Cretaceous age 
near the western flank of the main syncline are overridden by Precambrian 
rocks of the Williams Range thrust fault. The Middle Park formation is 
absent or inconspicuous in this area.



TABLE 2. Generalised section of geologic formations in North Park

System

Quaternary

Tertiary

Cretaceous

Series

Recent

Recent and 
Pleistocene

Pleistocene

(Units in subdivision 
may not be in order 
of age.)

Miocene

Eocene and Paleocene

Upper Cretaceous

Subdivision

Alluvium

Landslides and talus

Terrace deposits

Glacial deposits

Continental deposits undiffer- 
entiated (may include 
White River Formation of 
Oligocene age)

Undifferentiated intrusive 
and extrusive rocks

North Park Formation

Coalmont Formation

Pierre Shale

Niobrara Formation

Benton Shale

Thickness 
(feet)

0-80± (Aver- 
ages<25)

0-100

0-6

0-150

0-400±

0-2,000

6, 000-9, 000

3, 000-4, 500

400-900

500-650

Physical character

Sand, gravel, clay, and silt.

Sand, gravel, clay, and boulders.

Sand and gravel.

Sand, gravel, clay, and boulders.

White sandstone, conglomerate, reddish- 
brown and green shale, white tuffa- 
ceous siltstone, and claystone.

Quartz monzonite, andesite porphyry, 
obsidian porphyry, basalt, andesite, 
andrhyolite.

Calcareous sandstone and conglomerate; 
contains some siltstone, clay, volcanic 
ash, and tuff.

Sandstone, shale, coal beds, and con 
glomerate.

Dark-green and black shale; contains 
thin beds of sandstone.

Calcareous gray and dark-gray shale; 
contains thin beds of limestone.

Shale, sandy shale, sandstone, and thin 
limestone.

Water supply

Principal source of readily developed 
ground water in area. Yields adequate 
quantities of water of generally good 
quality to domestic and stock wells.

Yields some water to springs and seeps.

In a very few places yields water to 
springs and seeps.

Yields adequate quantities of water to 
domestic and stock wells.

Yields water to springs and seeps.

Does not yield water to wells in North 
Park.

Yields water to wells in northwestern 
and central parts of North Park.

In some areas, yields adequate quantities 
of water of generally good quality to 
domestic and stock wells. In other 
areas, yield and chemical quality of 
water are poor.

Does not yield water to wells in North 
Park.
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Jurassic

Triassic and 
Permian

Permian

Precambrian

Lower Cretaceous

Upper Jurassic

Dakota Sandstone

Morrison Formation

Sundance(?) Formation

Chugwater Formation

Forelle Limestone

Satanka(?) Shale

165-320

400-500

100-150

600-800

0-50

0-50

Sandstone and conglomerate inter- 
bedded with thin shale.

Varicolored shale and marl; contains 
thin layers of limestone and sand 
stone.

Sandstone; contains minor amounts of 
siltstone and limestone in upper part.

Red silty shale and sandstone.

Pink to light-gray limestone.

Red silty shale.

Metamorphoric and igneous rocks con 
sisting chiefly of schist, gneiss, and 
granite.

Some water might be obtained near the 
outcrop.

Does not yield water to wells in North 
Park.

Some water might be obtained near the 
outcrop. In most of area, formation is 
at great depth.

Does not yield water to wells in North 
Park.
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Do.

Yields water of good quality to springs.
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TABLE 3. Generalised section of geologic formations in Middle Park

System

Quartenary

Tertiary

Cretaceous

Series

Recent

Recent 
and 

Pleistocene

Pleistocene

(Units in subdivision 
may not be in order 
of age.)

Paleocene

Upper 
Cretaceous

Subdivision

Alluvium

Landslides and talus

Terrace deposits

Glacial deposits

Continental deposits un- 
diflerentiated (may include 
White River Formation of 
Oligocene age)

Undifferentiated intrusive 
and extrusive rocks

Lakebed deposits

Middle Park Formation

Pierre Shale

Niobrara Formation

Benton Shale

Thickness 
(feet)

0- 100±

1- 100

1- 100±

0- 200±

0-1,000±

200-1, 000±

2,500-5,000

200-5,000

400- 500

0- 300±

Physical character

Gravel, sand, silt, and clay.

Sand, gravel, and boulders.

Boulders, gravel, sand, and silt.

Boulders, gravel, sand, silt, and clay.

Boulders, gravel, sand, silt, clay, sand 
stone, siltstone, and shale.

Trachyte porphyry, monzonite por 
phyry, scoria, breccia, andesite, and 
basalt.

Mudstone conglomerate lenses, dark 
shale, tuff, clay, and sand.

Lower part consists of breccia, agglomer 
ate, and conglomerate; upper part 
consists of conglomerate, sandstone, 
and shale.

Dark-gray to brown or greenish-brown 
shale; contains sandy zones.

Consists of basal limestone unit overlain 
by calcareous shale, thin-bedded 
limestone and interbedded shale and 
dark-gray calcareous shale.

Dark fissile shale and a sandy zone near 
the top.

Water supply

Principal source of readily developed 
water. Yields adequate quantities for 
domestic and stock supply nearly 
everywhere. Locally yields moderate 
to large quantities.

Yields water to springs and seeps.

Yields water to wells, where not drained.

Yields water to wells and springs.

Yields water to wells.

Not known to yield water to wells.

Yields water to a few wells.

Yields water to springs.

Yields water to a few wells where forma 
tion has been fractured.

Does not yield water to wells.
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Jurassic

Pennsylvanian 
and 

Permian

Precambrian

Lowea" 
Cretaceous

Upper 
Jurassic

Dakota Sandstone

Morrison Formation

Undifferentiated

140- 400

26- 400

0-9,000

Consists of three units: a lower light- 
gray to white sandstone and local 
basal conglomerate; a middle dark 
shale; and an upper white to light- 
gray sandstone.

Variegated clay-shale and mudstone and 
sandstone.

Limestone, dolomite, coarse conglomer 
ate, cobbles, fine-to coarse-grained 
sandstone, siltstone, and shale.

M etamorphic and igneous rocks consist 
ing chiefly of schist, gneiss, and 
granite.

Yields water to a few domestic and stock 
wells.

Yields water to a few wells and springs.

Does not yield water to wells.

Yields water of good quality to springs.
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The many types of structural features in Middle Park influence 
the occurrence of ground water. The geologic structure in many 
areas eliminates the possibility of obtaining ground water that nor 
mally would be available if the formations had remained undisturbed. 
In many places, formations capable of yielding water dip steeply and 
can be reached only by deep drilling. In some places, faults have 
severed water-bearing formations, and drainage of the formation has 
resulted.

HYDROLOGY

The wide variety of geologic conditions in North and Middle Parks 
results in a wide variety of ground-water occurrences. In many places^ 
such as in the alluvium, ground water is under water-table conditions. 
The water occupies a part or all of the permeable soil or rock, and 
its surface is not confined by impermeable material. In places where 
the water-bearing formation is confined by overlying materials that 
are relatively impermeable, the water table is absent, and the water 
is under artesian conditions. Artesian water occurs in parts of the 
Coalmont Formation in North Park and in parts of the Dakota Sand 
stone and undifferentiated Tertiary deposits in Middle Park.

The aquifers of North Park and Middle Park are recharged by local 
precipitation. Water may be added to the permeable formations 
directly from precipitation, or it may enter the formation elsewhere 
from streams, irrigation canals, or irrigated fields.

Ground water is discharged by wells and springs, and through 
seepage into streams. Some water is also discharged by evapotrans- 
piration in places where the water table is close to the land surface.

Little ground water moves out of the parks, owing to the general 
impermeability of the rocks that surround each area.

QUALITY OP WATER

Twelve ground-water samples from North Park and 17 from Middle 
Park were collected and analyzed to (1) provide general information 
on the chemical quality of water in the formations presently being 
tapped by wells and (2) to evaluate the suitability of the water for 
domestic and stock use. The results of the analyses are shown in tables 
4 and 7. The location of the sampling points is shown on plate 2.

Concentrations of dissolved constituents are given in parts per 
million (ppm) ; a part per million is the weight of a constituent in a 
million unit weights of water. Thus, a water sample containing 1 
ppm iron (Fe) contains 1 pound of iron in a million pounds of water.
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The analyses of the water samples collected in North Park indicate 
that most of the water is of a quality suitable for domestic and stock 
use, although some water contains undesirable amounts of iron and 
one sample had an excessive content of fluoride. The water from well 
B9-79-16cbc, tapping the Coalmont Formation, was the only water 
sampled in North Park that exceeded the suggested limits for dis- 
solved-solids content (U.S. Public Health Service, 1962). The rela 
tively poor quality of this water may be attributed to local conditions 
in the Coalmont. Water similar in quality to that from well B9-79- 
16cbc may be found elsewhere in the Coalmont Formation in North 
Park, but water of good quality is more likely to be found.

The analyses of the water samples collected in Middle Park indicate 
that most of the water is of a quality suitable for domestic and stock 
use. The water from spring B2-79-32abb was the only water that 
contained more than 1,000 ppm dissolved solids. In places, water in 
the glacial deposits reportedly contains iron in excess of the standards 
established for domestic use.

Water in the alluvium of the parks should be similar in quality 
to that in the adjoining rivers and streams.

The chemical quality of ground water in the parks for the most part 
meets the nationwide standards for potable water established by the 
U.S. Public Health Service (1962). The American Water Works 
Association has adopted these standards as recommended limits for 
public water supplies. Standards for some of the chemical constitu 
ents are listed in the following table:

Allowable limits for public water supply

Constituent
Concentra 
tion (ppm)

0.3Iron_ __________________________________________________________
Manganese. ____________________________________________________ . 05
Chloride _ _ _ __._ _ ______ _____ _________ _____ _ ___ _____ 250

____-________-______________________________________-__ 250
Fluoride ________________________________________ l 1. 5 
Dissolved solids____________________________-___________________- 2 500

1 Latest recommended control limits (1962) give lower, optimum, and upper control limits for fluoride 
based on the annual average of maximum daily air temperatures as follows:

Annual average of maximum daily air temperatures
Recommended control limits (fluo 

ride concentrations, in ppm)

50.0-53.7.. . _ ... ___ ... __ . ___ .... ______
53.8-58.3.  ___ .. ____ . ___ .... _ . ____ .... __
58.4-63.8.    . ______ . ___   _ . ___ .. _ ....

Lower

0.9
.8
.8

Optimum

1.2
1.1
1.0

Upper

1.7
1.5
1.3

! 1,000 ppm permitted if no other supply is available.
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PRINCIPAL AQUIFERS

NORTH PARK 

AIXTJVITJM

The alluvial deposits of North Park, because of their wide areal 
distribution and general capability to provide at least minimum quan 
tities of water for domestic and stock wells, are considered to be the 
major source of ground water in the area.

The alluvium, derived from the park floor and surrounding moun 
tains, consists chiefly of sand and gravel in a matrix of silt and other 
fine-grained material.

During the formation of the drainage system of North Park, the 
streams had little opportunity to cut deeply into bedrock or to form 
wide, deep alluvial valleys, owing to the semiclosed drainage of the 
park. Although many of the stream deposits occupy large areas, the 
average thickness of the alluvium is generally less than 25 feet. Areas 
where the thickness is greater than 25 feet are not extensive. Selected 
logs of wells, test holes, and seismograph shotholes, describing the 
thickness and character of the alluvium, are given in table 6.

Large yields from wells in the alluvium do not seem possible. The 
permeability of the alluvium in many places is high; however, because 
the zone of saturation is thin, high sustained yields to wells cannot be 
expected. Locally, yields greater than 300 gpm (gallons per minute) 
might be possible; however, they may be expected only in exceptionally 
favorable areas where the thickness of saturated sand and gravel ex 
ceeds 25 feet.

During this study a pumping test was made of a well (B9-79- 
21bcc2) tapping the alluvium of the Michigan Biver at Walden; the 
test was made on October 5-6, 1959. The pertinent data and results 
are given in the following table:

Well B9-79-2rtcc2 1

Depth of well._____._________________________feet_. 35
Depth to bedrock._________________________________________do____ 12
Depth to water below land surfaee_______-__-_____-_____-----do____ 4
Total saturated thickness_______________________--_--_---_-do____ 8
Duration of pumping______________________________-___-__hours_- 24
Average pumping rate___._____________________gallons per minute-. 113
Drawdown. ________________________________________feet__ 20
Coefficient of transmissibility 2__ ________ .gallons per day per foot__ 20,000
Coefficient of permeability 3 ._______gallons per day per square foot  2,500"

1 Well-numbering and location system described on p. Q4.
2 Coefficient of transmissibility is the quantity of water passing through a section of the aquifer 1 mite 

wide under a hydraulic gradient of 1 foot per mile. Computation is based on nonequilibrium method of 
Theis (1935). The coefficient of transmissibility also is equal to the coefficient of permeability multiplied 
by the saturated thickness.

»Coefficient of permeability is the quantity of water passing through a section 1 foot high and 1 mile- 
wide under a gradient of 1 foot per mile.
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On the basis of pumping tests and other observations, underflow in 
the alluvium of the Michigan River near Walden is estimated to be 
500,000 gpd or iy2 acre-feet per day. The hydrologic and geologic 
characteristics of the alluvium of the Michigan River seem to be sim 
ilar to those of the alluvium of other rivers and streams in the park, 
which may have similar abilities to yield water to wells.

The alluvium is recharged by water from streams and by irrigation 
water applied to hay meadows in the valleys.

COALMONT FORMATION

The Coalmont Formation of Paleocene and Eocene age is a lesser 
source of ground water in North Park than the alluvium. The forma 
tion, consisting of shale, sandstone, coal beds, and conglomerate, is 
capable in some areas of providing water to domestic and stock wells. 
The thickness and the limits of subsurface distribution of constituent 
materials in the Coalmont Formation differ greatly from place to place.

The small amount of water in the Coalmont is generally in the sand 
stone and sandy zones. The texture, color, and other physical char 
acteristics of the sandstone and sandy zones differ greatly from place 
to place and within short distances. Beekly (1915) discussed in detail 
the diversity of the constituents of the sandstone and other strata of 
the Coalmont Formation.

The few wells that tap the formation generally penetrate only a 
small part of the total thickness. Records of these wells show that the 
water-bearing capacity of the deposits differs greatly from place to 
place. The available records and geologic study (Beekly, 1915) are 
insufficient to be used as bases for predictions of the probable success 
or failure of proposed well sites in unexplored areas. The Coalmont 
provides water of a quality suitable for domestic and stock use near 
Rand and in parts of T. 7 N., R. 79-80 W. In these areas, development 
of wells in the Coalmont has been more extensive than elsewhere in the 
park. The Coalmont has been tapped in other areas in the park, but 
individual wells are miles apart.

The formation is probably not capable of yielding large quantities 
of water to wells anywhere in the area. Yields of wells tapping the 
Coalmont Formation are generally less than 10 gpm. Some wells 
tapping the formation penetrate only a few sandstone layers or sandy 
zones and yield little or no water. Low yield of these unsuccessful 
wells may be attributed mainly to a lack of permeable zones.

The permeability of the water-bearing zones in the Coalmont Forma 
tion is generally unknown. One pumping test was made during the 
present investigation; the test, on July 6-7,1960, was of well BIO-79-
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32ddd, 3.5 miles north of Walden. The results of that test are shown 
in the following table:

Well BlO-79-32ddd
Depth of well_______________________________feet.. 97 
Depth to water below land surface._________________________..do__ 8
Duration of pumping_____________________________________hours__ 26
Average pumping rate__._______________gallons per minute.. 6. 3
Drawdown.______________________________________________feet__ 10. 8
Specific capacity 1 ________________________________________________ . 58
Coefficient of transmissibility______________gallons per day per foot_ 900

1 Yield of well, In gallons per minute per foot of drawdown.

WATER UTILIZATION AND RECOVERY

The principal use of ground water in North Park is for domestic 
and stock supply. Large-capacity wells capable of yielding water in 
quantities required for irrigation do not exist. The location of selected 
wells and springs is shown on plate 2. Records of selected wells and 
springs are given in table 5. Of the less than 200 wells in North Park, 
most are less than 50 feet deep and tap the shallow alluvium. A few 
have been drilled into the Coalmont Formation to depths greater than 
200 feet.

MIDDLE PARK 

ALLUVIUM

The alluvium, including the terrace deposits of the streams, is the 
best source of readily developed ground water in Middle Park, al 
though the area of such deposits is small.

The deposits derived from the hills and mountains in and adjacent 
to the park consist chiefly of sand, gravel, and included boulders, silt, 
and other fine-grained material. Their thickness ranges from zero 
to about 100 feet. Where the gradient of the streams is not great, 
deposits capable of storing usable quantities of water occur. Where 
the streams have steep gradients and have cut deeply into bed 
rock, few water-bearing deposits of alluvium exist.

The alluvial deposits of the Colorado, Blue, and Fraser Rivers are 
the principal alluvial sources of ground water in Middle Park. In 
many places the alluvium and associated terrace deposits of these 
rivers are saturated with usable quantities of water, whereas in other 
places the materials are thin and are not capable of yielding much 
water. Yields of as much as 400 gpm have been measured from wells 
drilled into the alluvium of the Blue River near the Dillon damsite.

One aquifer test was made in 1960 of the alluvium of the Fraser 
River at Granby, and in 1956 several tests were made of the alluvium 
of the Blue River at the Dillon damsite. A summary of the results 
of the aquifer test at Granby is given in the following table:
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Well Bl-76-6bab
Depth of well below land surface.__________________________feet__ 14
Depth to water below land surface__________________________do_- 5. 4
Duration of pumping________._.________________________hours__ 24
Average pumping rate_______-_-_-____________gallons per minute__ 100
Drawdown._____________________________________________feet__ 3. 6
Specific capacity______________________gallons per minute per foot__ 28
Coefficient of transmissibility____________gallons per day per foot.. 12, 000

A summary of the results of the aquifer tests in September-October 
1956 at Dillon are shown below:

Well C5~77-18bbcl
Depth of well ----_-_-_-_---_-_.____________________feet__ 75. 2
Depth to bedrock.________________________________________do_- 73. 5
Depth to water below land surface-_________________________do__ 14
Total saturated thickness._________________________________do__ 59. 5
Duration of pumping___________________ ______ ______ ____hours__ 136
Average pumping rate______--_-_________-_-__gallons perminute_ 400
Drawdown ______________________________________________ feet _ _ 10
Specific capacity _____________________ gallons per minute per foot _ _ 40
Coefficient of transmissibility !___________.gallons per day per foot._ 200, 000
Average coefficient of permeability..gallons per day per square foot__ 4, 000
Specific yield 2 _____________________________________ _percent__ 20

1 Computation is based on nonequilibrium method of Theis (1935) and the Thiem (1906) method for 
water-table conditions.

1 The quantity of water that a given volume of the aquifer will yield to wells under the pull of gravity if 
it is first saturated and then allowed to drain.

WATER UTILIZATION AND RECOVERY

Ground water in Middle Park is used principally for domestic, 
stock, and commercial (motel, cafe, and resort) supplies. Most of 
the ground water used is pumped from wells; however, springs are 
the principal source of ground water in some places. The location 
of selected wells and springs is shown on plate 2, and records of these 
wells and springs are given in table 8. About 300 wells of all types 
are in the park. Most of them are less than 100 feet deep and tap 
either alluvium or glacial deposits. A few have been drilled to depths 
greater than 200 feet. One of the deepest in Middle Park is on the 
Yust Ranch, south of Kremmling. This flowing artesian well, in 
the NE% sec. 30, T. 1 S., K. 80 W., reportedly is 1,485 feet deep.

OUTLOOK FOR THE FUTURE 

NORTH PARK

Although ground water in North Park is not abundant, quantities 
necessary to maintain the growing economy of the area seem to be 
available. Alluvium will continue to be the principal source of readily

761-404 65   4
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available ground water. The Coalmont Formation in some areas will 
continue to be a source of water, with the probability of yet unproveii 
areas being developed. The prospects for developing irrigation 
wells are not promising. Some irrigation wells might be drilled 
locally, but the yields of the wells would probably be barely adequate. 
The geologic and hydrologic features of North Park are such that 
wells for irrigation or as a supplemental source to surface water is 
generally not possible.

MIDDLE PARK

Middle Park, also, has few ground-water resources, although it has 
more than North Park. The search for and development of ground 
water in much of Middle Park are difficult, owing to the complex 
geology and hydrology. Except in the alluvium downstream from 
the Dillon damsite, near Granby, along the North Fork of the Colorado 
River, and in a small area in the upper part of the Williams Fork in 
Tps. 2-3 S., Us. 77-8 W., where at least moderate quantities of ground 
water seem to be available, aquifers in Middle Park generally yield 
only small quantities of water. The alluvium should be given first 
consideration in attempting to obtain a ground-water supply. The 
occurrence of water in the bedrock units of the park is little known; 
however, on the basis of past experience with the bedrock units, the 
search for ground water in these rocks should be attempted only with 
careful field examination and subsurface testing.

The chemical quality of ground water in Middle Park is generally 
good, and the water is usable for most purposes.

The availability of water in the alluvium of Middle Park depends 
greatly on the amount of surface-water recharge. In many places 
in Middle Park, water levels in alluvial valleys respond directly to 
surface-water availability. If the recharge to the alluvium is reduced 
by upstream diversion of surface water, ground water in the lower 
parts of stream valleys may be depleted.

Doubling or tripling the number of wells in Middle Park should 
have no adverse effect on wells now in use. The natural conditions 
for developing large-capacity wells do not exist in most of the park.
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TABLE 4. Analyses of water from selected wells and springs in North Park

[Dissolved constituents given in parts per million]

Geologic source: K, Cretaceous rocks; Tc, Coalmont Formation; Tnp, North Park Formation; QTu, 
Quaternary and Tertiary deposits undifferentiated; Qg, glacial deposits; Qt, terrace deposits; Qal, 
alluvium.

Use: D, domestic; In, industrial; N, none; PS, public supply; S, stock.

Location

B6-77- 3bbb__.__
B6-78-30cca. _ ..
B7-79-22cdc 3..... 
B7-80- 5bbd*-._. 

12ac s......
B8-80-15cac35___ 
B9-79-16cbc 6..... 

21bcc6---. 
B9-81-31dcd....__
B10-79-32ddd «... 
B10-80-llbdb 3... 
B12-80-29bcc.- 

Location

B6-77-3bbb_....
B6-78-30cca_ .....
B7-79-22cdc s_____ 
B7-80- 5bbd *.... 

12ac 5...... 
B8-80-15cac3i.._ 
B9-79-16cbc e..... 

21bcc 6... 
B9-81-31dcd._____ 
B10-79-32ddd « ... 
B10-80-llbdb 3.__ 
B12-80-29bcc  ..

Geo 
logic 

source

Qg 
Tc 
Tc 
Tc 
Qt 
QTu 
Tc 
Qal 
K(?) 
Tc 
Qal 
Tnp

Sul- 
fate

(S04)

9. 9 2l' 

15 
17 
20 
7.4 

377 
19 
24 
47 
42 
46

Date of 
collec 
tion

10-15-59 
10-16-59 
ft- 4-59 

11-10-59 
9-10-59 
9- 3-59 
7- 7-60 

10- 4-59 
9- 8-59 
7- 7-60 
9- 2-59 
9-3-59

Chlo 
ride 
(Cl)

4.0 
8.0 
2.0 
4.0 
9.0 
2.0 

135 
2.0 
6.0 
7.0 
6.0 

10

Depth of 
well 
(feet)

92 
149 
211 

75

168 
27.6 

600-700 
97 
81 
65

Fluo- 
ride 
(F)

0.1 
.5 
.3 
.3 
.5 
.3 
_ 2 '.S 

.7 
2.2 
.3 
.5

Tem 
pera 
ture (°F)

44

47 
44 
64 
54 
48 
48 

108 
51

45

Ni 
trate 
(NOs)

0.0 
6.1 
.0 

1.2 
.8 

1.5 
.4 
.4 
.0 
.0 
.0 

11

Iron 
(Fe)

10.00 
.13 
.09 
.03 
'.06 
.00 

10 
i.OO 
1.04 
.67 
.06 

i.Ol

Dis 
solved 
solids 
(sum)

64 
216 
200 
170 
287 
139 

1,460 
215 
270 
318 
280 
364

Cal 
cium 
(Ca)

13 
27 
9.6 
2.0 

56 
40 
32 
46 
13 
4.0 

13 
85

Magne 
sium 
(Mg)

2.9 
6.8 
1.0 
.1 

13 
3.9 

11 
13 
2.9 
.5 

4.9 
26

Hardness 
(as CaCOs)

Cal 
cium 

magne 
sium

44 
95 
28 

5 
193 
116 
125 
168 
44 
12 
52 

319

Noncar- 
bonate

2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

38

So 
dium 
(Na)

6.8 
48 
72 
68 
38 
7.3 

510 
19 
90 

125 
93 
14

Potas 
sium 
(K)

0.8 
1.6 
1.2 
.4 

1.8 
3.4 
5.4 
1.2 
6.8 
.8 

1.6 
4.0

Specific 
conduct 
ance, in 
micro- 

mhos at 25°C

119 
368 
332
288 
506 
257 

2,360 
390 

' 464 
552 
478 
642

pH

7.1 
7.8 
8.2 
8.5 
7.7 
7.8 
7.0 
7.4 
6.6 
7.8 
8.2 
7.5

Bicar 
bonate 
(HCOs)

52 
198 
202 
136 
300 
148 
794 
232 
258 
267 
242 
342

Use

2D

PS 
D 
S 
S 

D,In
2D

PS
7D

N 
D
S

1 In solution at time of analysis.
2 Excluding drinking-water supply.
3 Contains 0.00 ppm manganese.
4 Contains 0.000 ppm selenium.
5 Spring.
6 Contains 0.00 ppm arsenic.
7 Used in heating ranch house.



TABLE 5. Records of selected wells and springs in North Park

Well or spring number: Well- and spring-numbering system described on p. 4.
Type of well: DD, dug and drilled; Dr, drilled, Du, dug.
Depth of well: Measured depths are given in feet; reported depths are given in feet

followed by "R".
Type of casing: C, concrete; M, metal iron or steel. 
Geologic source: pe, Precambrian; K, Cretaceous deposits; Tc, Coalmont Formation;

Tnp, North Park Formation; QTu, Quaternary and Tertiary deposits undifferen-
tiated; Qg, glacial deposits; Qt, terrace deposits; Qal, alluvium. 

Distance to water level below land surface: Measured distances to water are given
in feet and tenths; reported distances to water are followed by "R".

Land-surface altitude at well or spring: Altitudes interpolated from U.S. Geol.
Survey topographic quadrangle maps. 

Pump and power: Cy, cylinder; J. jet; N, none; T, turbine; E. electric; G, gasoline;
H, hand; W, windmill.

Use: D, domestic; I, irrigation; In, industrial; N, none, PS, public supply; S, stock. 
pH: Field measurement of pH.
Specific conductance: Field measurement of specific conductance. 
Eemarks: CWCB, data from records of the Colorado Water Conservation Board;

Lg, log of well given in table 6; WS, chemical analysis of water given in table 4.

Well or spring No.

B6-77-3bbb  -
B6-78- 6abd   

30ddc..  
B6-79- 4.    

B6-80-13  . __ -

B6-81-26..    ..

B6-82-15     

B7-77-24. . ........

24. .........

Owner or operator

H. W. Kenney  
O. C. Daugherty 
Rand School 

Dist. 5. 
  ..do       

Stephens Bros....

Hill's Land & 
Cattle Co.

E. V. Murphy. .. 

E. H. Gombus 

State of Colorado. 

Fred Bookman. __

Year completed

1946 
1957

1956

1956 

1936 >

1956 

1956

a;

S
&H

Dr 
Dr 
Dr

Dr 
Dr 
Dr

Dr 

X>r

Dr 

Dr 

Dr

Depth below land 
surface (feet)

92R 
125R 
149R

150 
62R 
50R

100R 

43R

34 R 

17.5R 

47E

Casing

Diameter (inches)

6 
6 
6

4 
6 
6

6 

4

6 

5 

5

a;a
>» 

EH

M
M 
M

M
M 
M

M 

M

M 

M 

M

Geologic 
source

Qg    

Tc  -.-

Tc _ _ .
Tc  -----
QTu---..

Tc--. __

Qal, Tc   

Qal. .-_-_.

Qg

Qg .

Distance to water level below land 
surface (feet)

28.5 
54.7 
63.2

58.8
19R 
18R

13R 

5.7R

20R 

5R 

10R

Date of 

measurement

10-15-59 
10-14-59 
10-16-59

 do  

6-22-56

10-25-56 

6-20-56

6-12-56 

6-14-56

Land-surface 
altitude at well or spring (feet)

8,910 
8,580 
8,630

8,630 
8,630

%

1
T3

3
p.

fa

J, E 
Cy, W 
J,E

N 
Cy, W

<a 
$

D
S 
D, PS

N 
D
S

S 

D

D 

PS 

D

Temperature (°F)

44 
45

47

W a

6.2
8.4 
7.6

6.0

Specific 

conductance (micromhos)

140 
350 
425

260

Remarks

WS. 

WS.

CWCB, Lg, reported 
yield 55 gpm with 
negligible draw 
down. 

CWCB, Lg, reported 
yield 72 gpm with 12 
ft drawdown. 

CWCB, Lg, reported 
yield 44 gpm with 8 
ft drawdown. 

CWCB, Lg, reported 
yield 2 gpm. 

CWCB, Lg, reported 
yield 7 gpm. 

CWCB, Lg, reported 
yield 25 gpm with 10 
ft drawdown. oto



TABLE 5. Records of selected wells and springs in North Park Continued

Well or spring No.

B7-78- 6ca    

Sladd.. .
B7-79- 5dbc__  .

16aad  ...

21dac   
21dad   
2ldad2  
22cbc.   
22ccd   -

B7-80- 5bbd   
12ac._  -

B7-81- 3     . .

B7-82-21ddd... ... 

B8-79- 9.     

32dbd   
B8-80-15cac ...  

21bbd  
29acd- .. 

Owner or operator

U.S. Govern 
ment.

Amos Allard. _ .

  . .do     ...
  do     
.  .do    .... ...
   do  ...    
  ..do       
  .do      
..... do.      _
   do  ....   
John Peterson _ .

Ordway Mellen__

Wamsley Cattle 
Co. 

  do .    

U.S. Forest 
Service. 

H. E. Hampton- 

Amos Allard. .... 
..-..do
U.S. Govern 

ment. 
  ..do       

Year completed

1956 

1957

1956

1956

1956 
1954

1956

1956 

1956

1956 

1956

1956 
1956

1956

1

Dr

Dr 
Du 
Dr 
Dr 
Dr 
Dr 
Dr 
Du 
Dr 
Dr

Dr

Dr 

Dr

Dr 

Dr

Dr 
Dr

Dr 
Dr

Depth below land 
surface (feet)

55

95R 
16.5 

41 
125R 
135R 

28 
95R 
20R 

211R 
75

212R

75R 

74R

62R 

60R

36 
52R

197 
30

Casing

f ! 
"p"""

4 

4

5

5

5
7

6-5

6 

8-6

6 

10

5 
5

7 
6

CD 
P.

1?

M 

M

M

M

M 
M

M

M

M

M 

M

M 
M

M 
M

Geologic 
source

QTu

Qal, Qt,

Oal
Onl
Tc
Tc.. __ ..
Qal, Tc-_-

Tc_. _.__.-
Qt  .....
Tc.

Qal, Tc__. 

Qal, Tc...

Qg

Tc

Qal, Tc(?)_

QTu ____

Tc  .....

Distance to water level below land 
surface (feet)

8.2

6.1 
4.3 
4.6 
4.9
3.1 
3.5
5.7 
5.3
4.6

30.8

12R

12R 

4R

32.5 

17R

4.3 
6.9

123.1 
10R

Date of 

measurement

9-10-59

9- 9-59 
9- 4-59 
8-26-59 

__do  
9- 4-59 

...do  
8-26-59 
...do  
...do  
11-10-59

10- -56

7-25-56 

10- 5-56

10-17-59 

10- -56

9-10-59 
9- 9-59

11-10-59

Land-surface 
altitude at well or spring (feet)

8,300

8,500
8,220

8,260 
8,340 
8,320 
8,320 
3,320 
8,320 
8,320 
8,320 
8,320 
8,120 
8,250

8,490

8,000 
8,200 
8,160

8,300 
8,070

Pump and power

N

Cy,H 
Cy, G 
Cy, E 
T, E 
T, E 
Cy, E 
Cy, E 
N 
T, E 
Cy, W

Cy, H

N

Cy, W

S
S, I

S
s
D
S
s 
s 
s 
s 
s
N 
D 
S 
S 
D

D 

D

D 

I

N 
D, S
D,In

S 
D

1

45 

46

43

44 
44 
42 
43

47 
44

45

47

W
0,

8.0 

7.4

7.2

7.6 
7.9
7.7 
7.2

8.6 
9.2 
7.6

7.4

7.6
7.7

7.6

Specific 

conductance (micromhos)

400 

325

315

350 
300 
425 
370

350 
310 
520

650

325 
270

300

Remarks

Spring, reported to 
yield 1,800 gpm. 

Spring, yield 1 gpm.

Lg.

Lg.

Lg, WS. 
WS. 
Spring, WS. 
CWCB, Lg, reported 

yield 1 gpm with 188 
ft drawdown. 

CWCB, Lg, reported 
yield 39 gpm. 

CWCB, Lg, reported 
yield 17 gpm with 2 
ft drawdown. 

Lg.

CWCB, Lg, reported 
yield 63 gpm with 3 
ft drawdown.

Spring, WS.

Estimated yield 3 gpm. 
Lg, reported yield 6 

gpm.

o



B9-78-29aab  ...

"RQ_7Q_1 fioVvo

91 HOP

21bcc2

2lcbb-_ 

28bb.____-

"RQ_ftft_9fi

B9 81-31dcd   

B10-79-32ddd   

32ddd2_.._
B10-80-llbac  .. 

llbda  ..
llbdb  - 
Ilbdb2 

Bll 79-20    

20bc-   .. 

Bll-80-3ba   ...
B12-80-21dbd... ..

OQoKrl

29bcc-   

Robert Corkle... 
Town of Walden.

.  .do...... ... ...

.... .do...... ...  

Platte Cattle Co.

U.S. Government

  ..do    .....
Big Horn Ranch .

  ..do      
.... .do  -    -

Robert 
Lundgren.

State Line 
Ranch.

State Line 
Ranch.

1956 
1959

1959

1954 

1956

1958

1956 

1956

Dr 
Du

Du 

Du 

Dr

Dr 

Dr

Dr 

Dr

Dr

Dr 

Dr 

Dr

Dr 
DD

168R 
27.6

35

27.4 

845R

33R

97 

46

20 
SIR 
40R 
72R

31R 

61R

120R 
65R

. 6 
36-18

18 

156

8-7

6

8 

5

6-5 

6 

6

5 
20

M 
M

M 

C 

M

M

M 

M

M 

M 

M

M 
M

Tc  -----

Tc  -----
Qal   --.

Qal ----

QaL. .....

Tc _ --..

On 1

K----._--

Tc  -----

Tc  -----
Onl

n 1

Qal  -.--
Qal, K  . 

Qal, K<?)__

p ._ -----

26.4 
1.6

0.9

10R 

270R

6R

7.5 

10.2

8.5 
15R

34R 

6R 

Dry

85.4 
61.3

7- 7-60 
10- 2-59

 do 

10-16-54 

8- 8-56

9- 8-59 

  do...

9- 2-59

6- -56 

6- 7-56

9- 2-59 
9- 3-59

8,280

8,100 
8,060

8,060 

8,060 

8,110

8,270 

8,020

8,030
7,880 
7,880 
7,880 
7,880

7,980 
7,980

J, E 
T, E

T,E 

T, E

N

N 

N

N 
Cy, E 
Cy, E 
E

Cy, H 
Cy, W

S

D
PS

PS 

PS

N

D

N

N 
S 
S 
D 
D 
S

D

S

N 
S

45

48 
48

108 

51

48 
48

46

45

7.6 

7.4

6.1 

8.6

6.8 
6.8 
8.5
7.7

6.8

7.2

600

2,300 
400

450 

575

975 
715 
590 
480

160

640

Spring, estimated yield 
wJ|gpm.

Lg, WS, measured 
yield 60 gpm with 21 
ft drawdown after 48 
hrs pumping.

Lg, measured yield 105 
gpm with 20 ft draw 
down after 24 hrs 
pumping.

Reported yield 150 
gpm for 6 hrs with 
drawdown to well 
bottom.

CWCB, Lg, well 
drilled for town of 
Walden, well no 
longer used by town, 
owing to poor yield.

CWCB, Lg, reported 
yield 3 gpm with 2 ft 
drawdown.

Flowing well, WS, 
estimated yield 350 
gpm, water used for 
heating ranch house.

WS, well pumped at 
6.3 gpm for 26.5 hrs 
with drawdown of 
10.8 ft.

Lg, WS.

CWCB, Lg, reported
yield 5 gpm. 

CWCB, Lg, reported
yield 10 gpm. 

CWCB, Lg. 
Spring.

WS.

I

§

B

W

oI
O to
CO
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TABLE 6. Drillers' logs of selected wells, tests, and seismograph shotholes,
North Park

[Formational names have been added to the logs by the author. Depth, in feet below land 
surface. s indicates log of seismograph shotholes; T indicates log of test hole]

Bll-79-20
Thickness Depth 

(feet) (feet)

Topsoil__________________________________________ 8 8 
Alluvium: Gravel______________________________ 6 14 
Cretaceous (?) deposits (bedrock) :

Clay____________________________________ 13 27 
Shale, black, contains bentonite streaks___________  22 49 
Shale ___________________________________ 23 72

Bll-79-20bc

Topsoil______________________________________ 2 2 
Alluvium: Gravel and boulders__________-__ -     11 13 
Cretaceous deposits (bedrock) :

Bentonite________________________________- 1 14 
Sandrock (Dakota(?) Sandstone)____________   17 31

Bll-80-3ba
Topsoil______________________________________ 3 3 
Undifferentiated Precambrian metamorphic rocks (bedrock) :

Flint rock_________________________________ 19 22 
Clay___________________________________ 12 34 
Granite, about 70 percent decomposed______________ 27 61

B-ll-80-35ccc s
Coalmont Formation (bedrock) :

Shale and sandstone ledges____________________ 65 65 
Shale___________________________________ 15 80 
Sandstone, hard_____________________________ 10 90 
Shale, sandy______________________________ 20 110

Bll-81-35dcc s
Coalmont Formation (bedrock) :

Sandstone________________________________  20 20
Shale, sandy______________________         15 35 
Sandstone________________________________ 25 60 
Shale, sandy______________________________ 10 70

B10-78-31adb s
Alluvium : Sand and gravel_____________________ _ 30 30
Coalmont (?) Formation (bedrock) :

Shale, sandy, blue__________________________ 30 60 
Sandrock__________________________________ 20 80 
Shale, blue_______________________________ 70 150

B10-79-3bbb s
Alluvium: Sand and gravel_______________________ 54 54 
Pierre Shale (bedrock) : Shale, blue_________________ 66 120



GROUND WATER, NORTH PARK AND MIDDLE PARK, COLO. G31

TABLE 6. Drillers' logs of selected wells, tests, and seismograph shotholes,
North Park Continued

B10-79-10bcc s Thickness Depth
(feet)> (feet)

Alluvium: Sand and gravel streaks__________________ 20 20 
Pierre shale (bedrock) : Shale, blue__________________ 80 100

(Driller reports much water at 20 ft.)

B10-79-25cab s
Alluvium: Sand and gravel________________________ 18 18
Coalmont Formation (bedrock) :

Clay, sandy_____________________________ 17 35 
Shale, blue and gray__________________________ 85 120 
Shale and ledges__________________________ 30 150

B10-79-33ccc s
Shale (soil)_________________________________ 6 6 
Terrace deposits: Gravel__________________________ 4 10 
Coalmont Formation (bedrock) :

Shale, sandy_______________________________ 21 31 
Sandstone stringers__    __________________ 9 40 
Shale, sandy______________________________ 30 70

B10-80-llbdb
Alluvium:

Sand, gravel, and boulders______________________ 40 40
Clay ___________________________________ 10 50
Gravel and sand___     _____________________ 6 56
Shale, loose (clay)__________________________ 6 62
Gravel and sand-    ________________________ 18 80
Open cavity              _________________ 1 81

B10-80-27dcd s
Alluvium: Gravel  __ _ ____________________ 15 15
Coalmont Formation (bedrock) :

Sandstone__            _________________ 15 30 
Shale ___________________________________ 40 70

B9-79-7ddd s

Alluvium: Gravel and boulders______________________ 45 45 
Coalmont Formation (bedrock) : Shale, blue_____________ 155 200

B9-79-8cdc s

Alluvium: Gravel______________________________ 15 15 
Coalmont Formation (bedrock) : Shale, blue_____________ 185 200

B9-79-21bcb *
Topsoil____________________________________ 1 1

Alluvium: Gravel, coarse to very coarse, rounded to well-rounded, 
and coarse to very coarse sand; contains pebbles as much as 1 in. 
in diameter; becomes coarser near base_____________  11 12

Coalmont Formation (bedrock) : Clay, sandy, yellow to brown__ 8 20
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TABLE 6.   Drillers' logs of selected wells, tests, and seismograph sliotlioles,
North Park   Continued

, . m Thickness Depth 
B9-79-21bcb2 T (feet ) (feet )

Fill : Sand, fine to medium ; contains light-brown clay and gravel- 6 6 
Alluvium :

Gravel, coarse, rounded to well-rounded, and coarse to very
coarse sand ; contains pebbles less than 1 in. in diameter _ 9 15 

Sand, fine to medium, round to subround, white to gray
(driller reports sand caves) _______________      5 20 

Coalmont Formation (bedrock) :
Clay, sandy, blue ___________________________ _ 4 24 
Sandstone, very fine to fine (driller reports hard drilling)  1 25

B9-79-21bcc
Topsoil__________________________________   1 1 
Alluvium:

Gravel, very coarse, and some pebbles; contains coarse to
very coarse sand__________________________ 9 10 

Sand, coarse to very coarse________________     2 12 
Gravel, coarse to very coarse; contains very coarse sand 

and cobbles 4 in. in diameter; becomes more sandy 
near base______________________________ 7 19 

Coalmont Formation (bedrock) :
Sand, fine to medium, poorly cemented, blue to black; con 

tains some clay__________________________ 3 25 
Sand, fine, white with black specks; consists chiefly of 

quartz and ferromagnesium minerals_________     5 30

Sandstone at 30 ft.
B9-79-21bcc2

Soil, sandy ____________________________     1. 5 1. 5
Alluvium:

Sand and gravel, fine to coarse______________    3. 5 5 
Gravel, medium to coarse, and sand__________     3. 5 8. 5 
Sand, coarse to very coarse, subangular_________     . 5 9 
Gravel, medium to very coarse ; contains cobbles and boulders_ 3 12 
Clay, very sandy, micaceous, yellow__________     2 14

Coalmont Formation (bedrock) :
Sandstone, shaly; contains carbonaceous fragments and

dark mica flakes______________________     2 16 
Shale, silty, micaceous, gray________________     6 22 
Shale, silty, sandy, micaceous, gray; contains abundant white 

and tan inclusions of gypsum at 26-30 ft____________ 8 30
Sandstone, fine, clayey, light-gray____________    1 31 
Shale, sandy ; contains thin streaks of hard sandstone_  3 34 
Sandstone, very fine to fine, light-gray; contains abundant

mica     _________________________    1 35



GROUND WATER, NORTH PARK AND MIDDLE PARK, COLO. G33

TABLE 6. Drillers' logs of selected wells, tests, and seismograph sJiotholes,
North Park Continued

B9-79-28bb
_ ,   Thickness Depth 
Coalmont Formation (bedrock) : (feet) (feet)

Shale, sandy_____________________________ 3 3
Shale ___________________________________ 22 25
Shale, sandy_____________________________ 255 280
Shale _________________________________ 10 290
Coal__________________________________ 5 295
:Shale, sandy_____________________________ 441 736
Sand, coarse, and small gravel_______________-_ 104 840
Shale, sandy_____________________________ 5 845

B9-79-30acd s
 oalmont Formation (bedrock) : Shale, blue____________ 200 200

B9-80-9abb s
Alluvium: Gravel_____________________________ 21 21 
Coalmont Formation (bedrock) : Sandstone and ledges____  179 200

B9-80-16baa s
Alluvium: Gravel and boulders__________________   52 52
 Coalmont Formation (bedrock) :

Sandstone ________________________________ 89 141 
Shale, blue______________________________ 59 200

B9-80-19dda s
Alluvium: Gravel and boulders___________________  58 58 
Coalmont Formation (bedrock) : Shale, blue____________ 142 200

B9-80-21bdb s
Alluvium: Gravel______________________________ 25 25 
 oalmont Formation (bedrock) : Shale, blue____________ 175 200

B9-80-2S
Topsoil_____________________________________ 4 4 
Alluvium: Granite boulders______________________ 12 16 
Coalmont Formation (bedrock) :

Shale _________________________________ 14 30 
Gravel and sand____________________________ 3 33

B8-79-9
Coalmont Formation (bedrock) :

Sandy soil and rock______________________  18 18 
Sandrock_________________________________ 5 23 
Shale and rock___________________________ 14 37 
Sandrock_________________________________ 5 42 
Shale___________________________________ 18 60

B8-80-ldad s 
Coalmont Formation (bedrock) :

Sandstone________________________________ 41 41 
Shale, blue_____________________________ 99 140
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TABLE 6. Drillers' logs of selected wells, tests, and seismograph shotholes,
North Park Continued

Thickness Depth 
B8-8»-6ccc s (feet) (feet)

Alluvium: Boulders and gravel_____________-_       35 35
Coalmont Formation (bedrock) :

Sandstone and hard ledges____________________ 80 115 
Shale, blue_______________________________ 40 155

B8-80-15dcas

Tertiary deposits, undifferentiated: Gravel  ________     20 20 
Coalmont Formation (bedrock) : Shale, blue_____________ 180 200

B8-80-27acas 

North Park Formation (bedrock) : Sand and gravel________ 200 200

B8-80-29acd 
Coalmont Formation (bedrock) :

Shale ___________________________________ 18 18 
Sandrock ________________________________ 2 20 
Shale ___________________________________ 10.5 30.5

B8-80-30bca s
Alluvium: Sand and gravel________________________ 31 31 
Coalmont Formation (bedrock) : Shale, blue_____________ 169 200

Alluvium: B8-81-16baaS

Gravel __________________________________ 30 30 
(No sample)___________________________     10 40 
Gravel __________________________________ 10 50

B8-81-17aaa s
Alluvium: Sand and gravel_______________________- 18 18 
Coalmont Formation (bedrock) : Shale________________ 52 70

B7-77-24
Topsoil ________^___________________________ 4 4
Glacial deposits:

Granite boulders__________________________  15 19 
Clay ___________________________________ 20 39 
Water sand_______________________________ 2 41

B7-77-24
Topsoil          ______________________     4 4
Glacial deposits:

Boulders _________________________________ 5 9 
Clay ___________________________________ 1 10 
Clay and large granite boulders________________   7. 5 17. 5

(Hole bottomed at 17.5 ft in red rock.)

B7-79-21dad
Alluvium: Clay and gravel________________________ 20 20
Coalmont Formation (bedrock) :

Clay ___________________________________ 20 40 
Sand _____________________________________ 20 60
Clay, sandy_______________________________ 60 120



GROUND WATER, NORTH PARK AND MIDDLE PARK, COLO. G35

TABLE 6. Drillers' logs of selected wells, tests, and seismograph shotholes,
North Park Continued

Thickness Depth
B7-7»-22ccd (feet ) Ueet *>

Topsoil __________________________________ 1 1
Alluvium: Sand and gravel_______-_______        9 10
Coalmont Formation (bedrock) :

Clay, yellow_____________________________ 15 25
Clay, sandy, blue______ ____  _  _        40 65
Sand slate (sandy shale)  ___                6 71
Sandstone _____________________________ 1 72
Slate (shale)____________________________ 1 73
Sandstone _____________________________ 2 75
Sand slate (sandy shale)_____________   _    10 85
Sand ___________________________________ 5 90
Slate, blue (blue shale)______________________ 5 95

B7-80-33aca s
Alluvium: Sand and gravel______________________ 20 20 
Coalmont Formation (bedrock) : Shale and sand__________ 60 80

B7-7»-22cdc
Soil ______________________________________ 3 3
Alluvium: Clay and gravel_______________  _____ 4 7 
Coalmont Formation (bedrock) :

Clay, yellow_______________________________ 13 20
Clay, sandy, blue__________________________ 25 45
Sand ___________________________________ 5 50
Slate, blue (blue shale)_____________________ 1 51
Sand slate (sandy shale)_____________________ 2 53
Slate, streaky, blue (blue shale)________________ 55 108
Sand slate (sandy shale)_____________________ 3 111
Slate (shale)____________________________ 5 116
Sand slate (sandy shale)____________________ 44 160
Slate (shale)____________________________ 10 170
Sand slate, streaky (sandy shale)____________ __ 41 211

B7-81-3
Coalmont Formation (bedrock) :

Clay; contains water_______________________ 25 25
Shale _________________________________ 66 91
Sandrock, hard____________________________ 8 103
Shale _________________________________ 57 160
Sandrock, hard___________________________ 6 166
Shale __________________________________ 56 212

B7-81-14
Alluvium:

Clay ___________________________________ 14 14 
Clay and gravel___________________________ 11 25

Coalmont Formation (bedrock) :
Clay and shale___________________________ 37 62 
Shale ________________________________ 13 75
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TABLE 6. Drillers' logs of selected wells, tests, and seismograph shotholes,
North Park Continued

Thickness Depth
B7-81-14! <f«««) (feet >

Topsoil and rock ______________________       8 8
Alluvium:

Gravel _________________________________ 2 10 
Clay and rock______________________________ 16 26

Coalmont Formation (bedrock) : Shale_______________  48 74

B7-81-23dac * 
 Coalmen t Formation (bedrock) :

Shale, sandy, brown______________________    87 87 
Sandstone _______________________________ 6 93 
Shale, sandy, brown_________________________ 18 111 
Shale, sandy, gray and black___________________ 51 162

B7-82-21ddd
Topsoil ____________________________________ 3 3
 Glacial deposits: Granite boulders___________________ 17 20
Upper Cretaceous deposits (bedrock) : Shale, blue_______  42 62

B6-79-4

 Quaternary and Tertiary deposits, undifferentiated:
Granite boulders_________________________   5 5 
Clay and boulders__________________________ 21 26 
Bentonite _______________________________ .5 26.5 
Water sands containing much gravel_______________ 23. 5 50

B6-80-8aaa s 
-Coalmont Formation (bedrock) :

Sand ___________________________________ 5 5 
Sandstone _______________________________ 10 15 
Shale, sandy______________________________ 65 80 
Shale ___________________________________ 25 105 
Shale, sandy_______________________________ 25 130 
Sandstone, hard____________________________ 7 137 
Shale, sandy_______________________________ 32 169

B6-80-13 
 Coalmont Formation (bedrock) :

Clay, sandy_______________________________ 30 30 
Sandrock, soft, blue_______________________   7 37 
Shale, blue________________________________ 9 46 
Sandrock ________________________________ 46 92 
Shale, blue_____________________________ 3 95 
Sandrock ________________________________ 5 100

B6-81-26
-Alluvium: Granite boulders_______________________ 20 20
 Coalmont Formation (bedrock) : Shale and water-bearing sand_ 23 43



GROUND WATER, NORTH PARK AND MIDDLE PARK, COLO. G37

TABLE 6. Drillers' logs of selected wells, tests, and seismograph sJiotholes,
North Park Continued

Thickness Depth 
B6-82-15 (feet) (feet)

Topsoil and clay_______   ___________________ 5 5
Alluvium:

Clay and gravel__________________________ 11 16 
(No sample)__________  ____________________ 7 23
Boulders _________________________________ 11 34

TABLE 7. Analyses of water from selected wells and springs in Middle Park

[Dissolved constituents given in parts per million]

Geologic source: J, Jurassic rocks; K, Cretaceous rocks; TKmp, Middle Park Formation; Tib, Tertiary 
lakebed deposits; Tu, Tertiary deposits undifferentiated; Qg, glacial deposits; Qt, terrace deposits; 
Qal, alluvium.

Use: D, domestic; Irr, irrigation; N, none; PS, public supply; S, stock; TW, test well.

Location

Bl-76- 6bab_....
32dab...._

Bl-80-30aa2...___
32ec3_- _

B2-76- 3cad<..__ 
32ddc __ .

B2-77-35add s.... 
35bba3..- 

B2-79-32abb3<L._ 
B3-76-26bdd-.___

26dba '.._. 
B4-75-31bcd s. ... 
B4-76-24dda_....
C2-76-3bbc.......
C5-77-18bbcl  _. 

19cd .......
C5-78-12dca_.   
C7-77-18cd s......

Location

Bl-76- 6bab ..... 
32dab..._. 

Bl-80-30aa 2_..._. 
32cc3 __ .. 

B2-76- 3cad«---. 
32ddc ...... 

B2-77-35add5____ 
35bba3. ... 

B2-79-32abb 3 6... 
B3-76-26-bdd_   

26dba? .... 
B4-75-31bcds..._ 
B4-76-24dda--._. 
C2-76- 3bbc ...... 
C5-77-18bbcl...__

19cd__ __ _
C5-78-12dca.._  
C7-77-18cd .......

Geo 
logic 

source

Qal 
J(?) 
K 
K 
Tib 
Qt 
Qt 
TKmp 
Tib 
Qg 
Tu, K 
Qg
St 
Qg 
Qal 
Qal 
8al 

g

Sul- 
fate 

(800

32 
7.4 

64 
41 
6.2 

12 
21 
61 
82 
13 
48 
3.4 

10 
10

22 
48 
8.7

Date of 
collec 
tion

7- 9-60 
7- 8-60 

11-11-59 
 do.....
10- 9-60 
6-24-60 
6-23-60 
6-24-60 

...do...
195 

10- 8-6 
10- 4-6 
11-13-6 
8-11-6 

10- 2-5 
11-12-5 
 do...
 do.....

6 
0 
0 
2 
0 
6 
9

Chlo 
ride 
(Cl)

5.0 
2.0 
2.0 
4.0 
3.5 
2.0 
2.0 
.5 

240 
3.0 

14 
.8 

2.0 
1.5 
2.1
2.2 
1.5 
2.0

Depth of 
well 
(feet)

14 
68 

1,147

180 
87 

112

150 
312 

24 
91 
60 
75 
20 
27

Fluo- 
ride 
(F)

0.1 
.1
.5 

1.2 
.2 
.2 
.1 
.1 

1.0 
3.0 

12 
.2 
.3 
.3

.1 

.2 

.1

Tem 
pera 
ture (°F)

51 
50 
75 
52 
64 
47

43 
79

57 
45 
41 
39 
42

39

Ni 
trate 
(NOa)

13
1.5 
.7 

0.0 
6.3 

14 
8.5 
.6 
.6 

1.4 
1.0 
.4 
.6 
.2

1.7
.8 
.0

Iron 
(Fe)

0.11 
.10 

3.8 
1.3 
.1 
.42 
.25 
.00 

1.03

.09 

.22 

.18

.35

.18 

.62

Dis 
solved 
solids 
(sum)

180 
79 

137 
261 
192 
165 
214 
270 

1,500 
262 
645 

26 
63 

113

111 
166 
68

Cal 
cium 
(Ca)

42 
22 
17 
56 
49 
30 
46 
62 
14 
8.8 

10 
4.2 

10 
27

26 
40 
16

Magne 
sium 
(Mg)

6.8 
1.9 
5.1 

13 
3.6 
3.9 
9.7 

17 
3.9 
1.0 
3.6 
1.1 
1.0 
3.9

5.1 
8.3 
3.4

Hardness 
(as CaCOs)

Cal 
cium 

magne 
sium

133
63 
63 

193 
138 
91 

155 
224 

51 
26 
41 
15 
29 
83

86 
134 
54

Noncar- 
bonate

25 
0 

24 
0 
3 
0 
0 

35 
0 
0 
0 
1 
0 
0

10 
37 

0

So 
dium 
(Na)

9.5 
4.1

20 
23 
5.2 

27 
22 
13 

600 
100 
250 

1.8
( ) 
7.0

7.6 
7.2 
5.1

Potas 
sium 
(K)

6.6 
2.0 
3.4 
4.8 
3.7 
1.6 
1.2 
1.6 

12 
2.2 
3.7 
.6 

(9) 
1.5

1.0 
1.6 
.6

Specific 
conduct 
ance., in 
micro- 

mhos at 
25° C

327 
153 
238 
478 
290 
293 
389 
465 

2,540 
454 

1,030 
37 
86 

182 
211 
199 
298 
120

pH

6.8 
6.3 
6.5 
6.9 
7.5 
7.5 
7.1 
7.4 
7.3 
8.1 
8.2 
6.3 
7.1 
7.2

~~6.T 

7.1 
7.4

Bicar 
bonate 
(HC03)

132
78 
48 

238 
165 
150 
210 
231 

1,120 
263 
600 

17 
42 

106

92 
118 

66

Use

N 
D, S 
D, S 
S 
D 
S 
D 
D, Irr 
S 
D 
D 
N 
TW 
D 
TW 
D 
D 
PS

1 In solution at time of analysis. 
3 Contains 0.002 ppm selenium. 
8 Spring.
4 Contains 0.1 ppm aluminum, 3.6 ppm phosphate, 32 ppm silica.
5 Contains 0.00 ppm selenium.
6 Contains less than 0.01 ppm selenium.
7 Contains 0.6 ppm aluminum, 3.2 ppm phosphate, 19 ppm silica.
8 Contains 0.2 ppm aluminum, 2.5 ppm phosphate, 6.9 ppm silica.
9 Contains 9.2 ppm sodium and potassium.



TABLE 8. Records of selected wells and springs in Middle Park
Well or spring number: Well- and spring-numbering system described on p. Q4.
Type of well: DD, dug and drilled; Dr, drilled; Du, dug.
Depth of well: Measured depths are given in feet; reported depths are given In feet 

followed by R.
Type of casing: CB, concrete block; C, concrete; M, metal iron or steel; R, rock.
Geologic source: p«, Precambrian; J, Jurassic deposits; K, Cretaceous deposits; 

Kp, Pierre Shale; TKmp, Middle Park Formation; O, Oligocene deposits; Tib, 
Tertiary lakebed deposits; Tu, Tertiary deposits undifferentiated; QTu, Quater 
nary and Tertiary deposits undiflerentiated; Qg, glacial deposits; Qt, terrace 
deposits; Qal, alluvium.

Distance to water level below land surface: Measured distances to water are given 
in feet and tenths; reported distances to water are followed by "R".

Land-surface altitude at well or spring: Altitudes interpolated from U.S. Geol.
Survey topographic quadrangle maps. 

Pump and power: C, centrifugal; Cy, cylinder; J, jet; N, none; T, turbine; E,
electric; G, gasoline; H, hand. 

Use: C, commercial; D, domestic; I, irrigation; In, Industrial; N, none; PS, public
supply; S, stock; TW, test well. 

pH: Field measurement of pH.
Specific conductance: Field measurement of specific conductance. 
Remarks: CWCB, data from records of the Colorado Water Conservation Board;

Lg, log of well given in table 9; WS, chemical analysis of water given in table 7.

Well or spring No.

Bl-76- 6abb.. ....

6abb2...__

6bab..._.

32ad   ..._

32dab._ .. 
Bl-78-10aba......

18bb.   
Bl-79- 2ec  .... .

Owner or operator

  ..do......... ...

__ .do.... ........

Service. 
Francis Acord....

right-of-way. 
Marie Mitchell...

and Cattle 
Assn.

«

Year complete

1963

1963

1955

1960
1958

,
Dr

Dr

Du

Du

Dr

Dr
Dr

I.
Depth below surface (feet

48

49

14

14R

68R

60R
40R

Gas

Diameter (inches)

6

12

64

6

6-5
6

mg

5
M

M

C

M

M
M

Geologic 
source

Qal........

QaL. ......

Qal.. ______

nn

J(?)_ ......

Qt__   

n-0
« d  S§

Distance to w 
level below '. 

surface (feet)

3.5

2.5

5.4

20R

35R
20R

Date of 
measuremer

5-22-63

T-&-63

6-24-60

iff
Land-surface 

altitude at v or spring (fe

7,960

7,960

7,960

8,640
7,760

7,520

1a
 0

i
&

N

N

N

J, E

T, E

J, E
J, E

CB

|3

PS

PS

N

PS

D, S
N

C
D

F

I
4f>

46

51

50
44

a
7.0

7,0

6?

64
7,6

Specific 

conductance 
(micromhos

230

260

345

160
200

Remarks

43 gpm for 24 hrs 
with drawdown of 
5.0 ft. Pump to be 
installed.

gpm for 3 hrs with 
drawdown of 22 ft. 
Pump to be installed.

100 gpm for 24 hrs 
with drawdown of 
3.5ft. 

CWCB, Lg.

WS.

CWCB.
CWCB, Lg.



Bl-80- 8db... ....
20bb. __ .

32cc  .... .

B2-76- 3cad__ .
3dcd   

lOba.  ...
llabb  ...
llabc- _ .

llba... _ .

21ba .......
31bc... _ .

31cb.......
32ddc. .....

32ddc2. ....

B2-77- 2b. ___.. 
2ca. __ ..

27bc ___ .

35add......

35bba..._. .
B2-79-32abb..  .

B3-76- 5bdb......
6a _ .....

6a2 __ ...

6cc  . __

W. E. Rayner....

F. E. Yust. __ ..

.....do  .........

Circle H. Corral-

division. 
Albert Selak .....

Q. Pharo     .
D. Bethel... __ .

Service.

R. W. McDoug-
eU. 

John Kittel... 

pier. 

.....do.... .....
Little H-O

Ranch.

__ do.... ........

J. W. Qimbel.
Jr.

Sr., Estate.

Land Manage 
ment.

Wayne Killian ...

John Bell _ .....

1960
1960

1958

1955
1955
1955
1956

1958

1959
1959

1959

1958

1955
1960

1959
1958

1958

Dr
Dr

Dr

T>r
Dr

Dr
Dr
Dr
Dr

Dr

Dr
Dr

Dr
Dr

Dr

Dr
Dr

Dr

Dr
Dr

Dr

Dr

60R
37R

1,4858

180R
180R

80R
110R
90R
75R

320R

25R
25R

32R
87R

438R

52R
2,068

60R

112R

116R
94R

93R

30R

6
6

5

6-5

6
6-5
6-5
6-5

6
6

6
6

6-5^

6-6
10-7

6%

7

6

6-5

M
M

M

M

M
M
M
M

M
M

M
M

M

M
M

M

M

M
M

M

M

at

K ____ ..

K __ ... ...

Tib..... _

Tu.-_ _ .
Tu ____ .
Tu. __....
Tu, K .....

K, J......

Qt-.-_   .

Qt........

Qt._._____
K(T)....._

Kp(T)..._.
K(T) ......

Qal .......

Qt........

TKrnp....
Tib.......

Og__
Qg.._ ....

Qg-._  -

Qg--   -

10R

90R

60R
70R
60R
40R

10R

10R
20R

9R
11.4

20R
200R

28R

50.0

10R
9R

6-24-60

6-23-60

7,350

7,460

7,430

8,030

8,040

8,160

7,920

8,060
7,720

J, E
J, E

J, E

J, E
J, E

C, Q
T, E

N

J, E

J, E

D
D

D, S

S

D
D

D

D
D

N

D
D

S

D

D
S

D

D,S,I
8

D

D

D

75

53

64

47

49

43
7Q

60

6,2

7 5

7.fi

7.4

7.0

7.4
7.4

240

500

300

305

250

400

495
2,400

Do.
CWCB, reported 

yield of 24 gpm with 
neglibible draw 
down.

Flowing well, Lg, WS, 
reported to flow 60 
gpm.

Spring, WS, estimated 
yield of 150 gpm.

WS.
CWCB.

CWCB, Lg.
CWCB.
CWCB, Lg.
CWCB, reported yield 

of 8 gpm with draw 
down of 20 ft.

Lg, well has been 
back-filled because 
of insufficient yield.

CWCB.
CWCB, Lg.

CWCB.
Lg, WS, yields 15 

gpm with drawdown 
of 23 ft after 10 min 
utes pumping.

Spring.
CWCB.

CWCB, Lg. 
CWCB. Lg, reported

to yield 2 gpm. 
CWCB. Lg, reported

to yield 20 gpm. 
Lg, WS.

Spring, WS. 
Spring, WS.

CWCB, Lg.
CWCB, Lg, reported 

to yield 10 gpm with 
drawdown of 85 ft.

CWCB. Lg, reported 
to yield 20 gpm with 
drawdown of 20 ft.

CWCB. Lg, reported 
to yield 2& gpm for 
3 hrs with drawdown 
of 24 ft.

M
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Bill Reiter. ......
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C. E. and M. E.
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Sanden. 

N W Solen-
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Dr
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Du
Dr

Dr
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40R

50R

49T?

50R

114R

33R
110R

70 R

147R

12R

25R

71R

122R
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50R

150R
28 R

312R

90R

6-5

6

6

6

6

6

6
6£i-5

6

5fc

48
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6-5

&h

6
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M

M

M

M

M

M

M
M
M

M

C

M

M

M

M

M
CB
M

M

Qg

Qg--   -

Qg

Qg.   ...

Qg
Op-

Op-
Qg--_____

Tu, p (?)_

Tu. - _ .

Tu. ......

Qg   ...

Qg, Tu....

Qt_    

Qg, Tu(?)_

Qg

Qg -.-
OeTU, k"..:::
Qg     

15R

3R

8R

10R

20R

40R

30R

18R

40R

18 R

18R

21 R
20.5

30R

6-23-60
8,330
8,330

J, E

T, E

T, E

J, E

D

D

D

D

D

C

D
C
D

C

D

D

N

D

D
D
D

D

60

57

47

7 7

8 ?,
7 0
8.2

8.1

750

525
240

1,090

480

CWCB, reported to 
yield 6 gpm with 
drawdown of 10 ft.

CWCB, reported to 
yield 10 gpm with 
drawdown of 36ft.

CWCB, reported to 
yield 4 gpm with 
drawdown of 42 ft.

CWCB, reported to 
yield 20 gpm with 
drawdown of 20 ft.

CWCB, reported to 
yield 2 gpm.

CWCB, reported to 
yield 40 gpm.

CWCB.
CWCB, Lg.
CWCB, Lg, reported 

to yield 5 gpm for 
5 hrs with draw 
down of 10 ft.

CWCB, Lg, reported 
to yield 2 gpm with 
drawdown of 140 ft.

CWCB, reported to 
flow 45 gpm.

CWCB, reported to 
yield 25 gpm.

CWCB, reported to 
yield 3 gpm for 2 hrs 
with drawdown of 
31ft.

CWCB, Lg, reported 
to yield 20 gpm with 
drawdown of 10 ft.

Referred to as soda 
spring. Estimated 
flow 3 gpm.

CWCB, reported to 
yield 7 gpm.

CWCB, reported to 
yield 5 gpm with 
drawdown of 40 ft.

Lg, WS.

Well has flowed at 
land surface.
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Cl-75- 5aa.--   _

17dac--_-_.
20da  . 

28bda   
28cd-~.  

QQ Q

QQrtp'K

33ba  ... .

Cl-76-lac..   

25bd    .
OK pr1

Cl-78 19dd    .

Cl~79-14dd.  ...

Cl-81-30cb     -

C2-75-10ba-   

C2-76- 3bbc..-._ _

Blais Wight......

Tucker. 
St. Regis College

R. R. Mulligan..

W. D. Stewart...

M. L. Kirkley...

  .-do  -  ... .

Land Manage 
ment.

Service.

10 TO

1930's
IQfifl

1954

1957

1958

1959

1958
1958

1959

1959

1958

1956

Dr

Dr

Du
Dr

Dr
Dr

Dr

Dr

Dr

Dr

Dr
Dr
Dr

Dr

Dr

Dr

Dr

Dr

72R

70R

10
70R

75R
41R
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39R

56R

72R

54 R
25 R

105R

67R

48R

222R

12R

60R

6*6

36
556-5

8
6

6

656

6

5

656

6

6

8
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M

R
M

M
M

M

M

M

M

M

M

M

M

M

M

TKmp....

Qal  __--

Tib. ......
Qal, Tib...

Qal, Tib ...
QaL... ...

Qal.. _ ..

Qal _ ....

Qal .......

Qal    .

Tib.......
Qal,Tu(?).
Ool

Tib.. _ ..

Tib .......

Tib.,.,....
r\£*

Qg---

4R

25R

3.8
17R

18.6
20R

20R

27R

6R

8R

25R

11R

9.5R

38R

9R

6.0

8-12-60

8-11-60

8-11-60

8,840

8,720

8,330

7,700

9,100

9,000

J,E

N
J,E

J,E

T,E

S,E

Cy.H
Cy.D
J,E

J,E

D

D

D
C

D

D

D

D

D

D
D

S

D

S

D

D

D

49

45

39

51

5.8

7 4

7.2

7,9,

7,?

80

300

490

200

160

CWCB, Lg, reported 
to yield 6 gpm.

CWCB, reported to 
yield 5 gpm with 
drawdown of 20 ft.

CWCB.

CWCB, reported to 
yield 5 gpm with 
drawdown of 5 ft.

CWCB, reported to 
yield 6 gpm for 2 hrs 
with drawdown of 
5ft.

CWCB, Lg, reported 
to yield 5 gpm with 
drawdown of 25 ft.

CWCB, Lg, reported 
to yield 30 gpm with 
drawdown of 30 ft.

CWCB, Lg, reported 
to yield 40 gpm.

WS.
CWCB, Lg.
CWCB, Lg, reported 

to yield 10 gpm with 
drawdown of 15 ft. 

CWCB, reported to 
yield 18 gpm for 2 hrs 
with drawdown of 
75ft.

CWCB, Lg, reported 
to yield 6 gpm with 
drawdown of 17 ft.

CWCB, reported to 
yield 7 gpm.

CWCB, reported to
yield 1 gpm. 

Lg, WS.

Spring, water derived 
from surflcial ma 
terial overlying Pre- 
cambrian bedrock.
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35dd  .  

C7 77 18cd...  .

of Denver, 
 ..do.....  -

Public Service
Co. Of Colo 
rado.

Service.

iQAn

1960

1960

Dr

Dr

Du

Dr

Dr

35R

68R

75R

59R

7
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35-7
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Qal  .... -

Qal    

Qal    -

Qal    ..

Qal    

Qg   .....

13R

15R

16.3

19R

35R

9-19-56

8,800

8,800

8,790

9,050

9,150

8,980

J,E

J, E

J,E

D

D

D

C

N 39 7.8 140

CWCB, reported to
yield 40 gpm. 

CWCB, reported to
yield 80 gpm.

CWCB, Lg, reported
to yield 100 gpm with 
drawdown of 2 ft. 

CWCB, Lg, reported
to yield 35 gpm. 

Spring, WS.
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G46 CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES

TABLE 9. Drillers' logs of selected wells, Middle Park

[Formational names have been added to the logs by the author. Depth in feet
below land surface]

Thickness Depth 
Bl-76-6abb (feet) (feet)

Topsoil ___________________________   __ 3 3
Alluvium:

Silt, sand, gravel, and boulders_____  _        23 26 
Sand, fine to coarse; contains 1 percent silt and clay_    17 43

Tertiary deposits undifferentiated (bedrock) : Shale, blue    5 48

Bl-76-32ad
Topsoil _____________________________      2 2 
Jurassic (?) deposits (bedrock): Sandstone, red___      12 14

Bl-79-2cc
Terrace (?) deposits:

Clay _______________________..__ ____ 15 15 
Sand and gravel__________________________ 25 40

Bl-80-Sdb
Topsoil _________________________________ 10 10
Terrace deposits:

Gravel _______________________________ 20 30 
Shale, blue____________________________ 10 40 
Gravel _________________________________ 20 60

Bl-80-30aa

Quaternary and Tertiary deposits, undifferentiated:
Rock and clay___________________________ 15 15 
Gravel, coarse, and boulders__________________ 19 34

Cretaceous deposits undifferentiated (bedrock) :
Shale, black, and gray clay___________________ 431 465 
Limestone ____________________________ 15 480 
Shale and clay; contains some iron pyrite___________ 385 865 
Shale, hard; contains some sandstone____________ 86 951

Quartzite _______________________________ 17 968
(No sample). ___________________________ 179 1,147

B2-76-10ba
Tertiary deposits undifferentiated:

Clay, gray (driller reports possible tuff) ; contains large
basalt boulders_________________________ 30 30 

Clay with a few basalt boulders, sandy streaks at 70-80 ft__ 50 80

B2-76-llabc

Tertiary deposits undifferentiated: Soil, sand, and gravel___ 30 30 
Bedrock:

Clay _____________________________________ 30 60
Sandstone ______________________________ 30 90



GROUND WATER, NORTH PARK AND MIDDLE PARK, COLO. G47

TABLE 9. Drillers' logs of selected wells, Middle Park Continued

Thickness Depth 
B2-76-llba (feet) (feet)

Topsoil____________________________________ 1 1
Tertiary deposits, undifferentiated: Sand and gravel       2 3 
Cretaceous and Jurassic (?) deposits, undifferentiated (bed 

rock) :
Clay________________________________ 15 18
(No sample)___________________________ 2 20
Shale, gray______________________________ 6 26
(No sample)___________________________ 4 30
Sand and shale__________________________ 7 37
Shale, blue_____________________________ 31 68
Sandstone ,_____________________________ 4 72
Shale, blue_____________________________ 31 103
Clay and gravel ____________________     7 110
Shale, blue____________________________ 94 204
Sandstone____________________________ 4 208
Shale, sandy; contains purple and green streaks.      47 255
Rock__________________________________ 22 277
Sandstone; contains purple and green streaks________ 41 318
Clay, red, hard____________________________ 2 320

B2-76-31bc
Terrace deposits:

Clay and gravel_________________________ 22 22 
Gravel, water-bearing_______________________ 3 25

B2-76-32ddc
Terrace deposits: Sand and gravel_____________  __ 27 27 
Bedrock: Clay, blue_________________________ 60 87

B2-76-35cc
Terrace deposits: Clay and gravel_______________ __ 68 68
Cretaceous (?) deposits (bedrock) :

Shale__________________________________ 367 435 
Sand, black______________________________ 3 438

B2-77-2b

Topsoil, decomposed shale_______________________ 8 8 
Pierre(?) Shale (bedrock) : Shale, blue_______________ 44 52

B2-77-2ca
Soil______________________________________ 1 1
Alluvium:

Clay, sandy, yellow________________________ 4 5
Gravel and boulders_______________________ 12 17
Clay, sandy, yellow________________________ 2 19

Cretaceous (?) deposits undifferentiated (bedrock) :
Sandstone, bluish__________________________ 3 22 
Sandstone, gray__________________________ 26 48 
Shale, dark-gray__________________________ 162 210 
Sandstone, shaly__________________________ 14 224
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TABLE 9. Drillers' logs of selected wells, Middle Park Continued

Thickness Depth 
Cretaceous (?) deposits undifferentiated (bedrock) Continued (feet) (feet)

Shale, clayey to silty, dark___________________ 20 244
Sandstone, shaly__________________________ 51 295
Shale _________________________________ 27 322
Sandstone_______________________________ 39 361
Stole _________________________________ 8 369
Sandstone, shaly, and interbedded shale___ _____ 172 541
Shale,_________________________________ 60 609
Sandstone, shaly, and interbedded shale___________ 76 685
Shale________________________________ 10 695
Sandstone, shaly__________________________ 123 818
Shale, silty to clayey, dark-gray_________________ 267 1, 085
Sandstone, light-gray ; contains black and green grains_ 20 1,105
Shale, clayey, dark-gray to black_______________ 115 1, 220 
Shale, dark-gray to black; contains a few thin sandstone

layers___________________..___________ 415 1, 635
Sandstone, fine micaceous____________________ 26 1,661
Shale, black; contains traces of calcite___________ 82 1, 743
Shale, calcareous, black____________________ 35 1,778
Shale, calcareous, black; contains much limestone______ 3 1, 781
S'hale, calcareous, black____________________ 114 1,895
Shale, very calcareous, dark-brownish gray________ 30 1,925
Shale, noncalcareous, black__________________ 60 1,985
Shale, calcareous, black_____________________ 21 2,006
Limestone, buff___________________________ 3 2,009
Shale, silty, black_________________________ 59 2,068

B2-77-27bc
Alluvium: Cobble rock_________________________ 25 25

B2-77-35add
Terrace deposits: Sand and gravel________________ 112 112

B3-75-5bdb
Glacial deposits:

Boulders _______________________________ 25 25 
Sand and clay__________________________ 85 110 
Gravel, water-bearing______________________ 6 116

B3-75-6a
Topsoil ___________________________________ 1 1
Glacial deposits:

Gravel and soil__________________________ 17 18
Sand _________________________________ 46 64
Clay and sand__________________________ 6 70
Sand _________________________________ 23 93
Gravel ______________________________ 1 94
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TABLE 9. Drillers' logs of selected wells, Middle ParJc Continued

B3-75-6a2
Thickness Depth 

Glacial deposits: (feet) (feet)
Gravel and boulders_______________________ 30 30
Sand _______________________________ 30 60
Sand and boulders________________________ 15 75
Sand _________________________________ 10 85
Gravel, water-bearing_______________________ 8 93

B3-75-6cc
Glacial deposits:

Soil, sandy, and glacial boulders_______________ 25 25 
Sand, coarse___________________________ 5 30

B3-75-6cc2
Glacial deposits:

Boulders; driller also reports excessively fine sand and
wash gravel____________________________ 32 32

Clay and rock; contains boulders_______________ 19 51
Bedrock (?) :

Clay-shale and a trace of sandstone______________ 47 98 
Shale, hard______________________________ 4 102 
Clay and decomposed granite; contains a trace of sand 

stone_________________________________ 4 106 
Sand and sandstone_______________________ 6 112 
Clay and decomposed granite__________________ 4. 5 116. 5 
Bentonite clay____________________________ 14.5 131 
Clay, siltstone, and sandstone__________________ 2 133 
Sandrock and granite_______________________ 3 136 
Soapstone and clay________________________ 6 142 
Clay and siltstone__________________________ 15. 5 157. 5 
Clay and sandstone_______________________ 3. 5 161 
Clay and siltstone__________________________ 6. 5 167. 5 
Sandstone and sand_______________________ 5. 5 173 
Clay, siltstone, and basalt_____________________ 3. 5 176.5 
Sandstone_________________._____________ 2 178. 5 
Soapstone and clay_________________________ 4 182.5 
Soapstone_______________________________ 1 183.5 
Soapstone and clay________________________ . 5 184 
Clay, sandstone, and decomposed granite__________ 9 193 
Sand and sandstone_______________________ 5 198 
Clay and sandstone________________________ 4 202 
Sand and sandstone.________________________ 3 205 
Sandstone, granite, and clay___________________ 3 208 
Clay and sandstone_______________________ 8 216 
Clay and shale____________________________ 15 231

B3-75-9b 

Glacial deposits: Alternating layers of sand and fine gravel__ 73 73
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TABLE 9. Drillers' logs of selected wells, Middle Park Continued

B3-76-laa
_,, . , , . Thickness Depth 
Glacial deposits: (feet) (feet)

Clay_____________________.._____________ 20 20
Sand__________________.______________ 155 175
Gravel, water-bearing__________________________ 7 182

B3-76-12dbd
Glacial deposits:

Boulders______________________________ 5 5 
Clay____________________.____________ 63 68 
Clay and gravel__________________________ 3 71 
Gravel, water-bearing______________________ 4 75

B3-76-13b
Topsoil_________________________________ 3 3
Glacial deposits:

Rock and soil___________________________ 26 29 
Gravel_______________________________ 11 40 
Sand, fine, packed hard____________________ 19 59 
(No sample)____________________________ 1 60

B3-76-13cb2
Glacial deposits:

Boulders________________________________ 25 25 
Sand___________________._______________ 25 50 
Clay_________________________________ 10 60 
Clay and gravel   _____________________ 50 110

B3-76-24bc
Glacial deposits:

Clay, sandy, and a few rocks_________________ 35 35 
Glacial boulders and sandy clay________________ 10 45 
Clay with rocky layers; water reported at 60 ft______ 25 70

B3-76-25cc

Tertiary deposits undifferentiated: Shale and broken 
formation_________________________________ 35 35

Granite(?) of Precambrianage (bedrock) :
Granite, hard and decomposed________________ 62 97 
Granite, hard; contains broken formations_________ 50 147

B3-76-26acc
Glacial deposits:

Clay and gravel__________________________ 29 29 
Boulders__.____________________________ 31 60 
Gravel, water-bearing___________ ________ 3 63

Tertiary deposits undifferentiated:
Clay___________________________________ 12 75 
Clay, blue_____________________________ 20 95 
(No sample)_____________________________ 27 122
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TABLE 9. Drillers' logs of selected wells, Middle Park Continued

B3-76-26bdd
Thickness Depth 

Glacial deposits: (feet) (feet)
Soil, sandy; contains large granite boulders __      32 32
Clay, pink______________________________ 48 80
Clay, blue_____________________________ 68 148
Sand and gravel________________ ___     2 150

Granite (?) of Precambrian age (bedrock) : Granite at 150 ft.

B3-76-34cdc

Tertiary lakebed deposits (bedrock) :
Clay; contains lenses of fine gravel _   _       40 40 
Clay (driller reports fractures at 156 ft)__________ 125 165 
(No sample)___________________________ 185 350

B4-75-31cdb
Glacial deposits:

Till__________________________________ 18 18 
Gravel________________.__________    3 21

B4-76-24dda

[Logged by the U.S. Geol Survey. Term in italic indicates a minor principal constituent. 
Term in SMALL CAPITAL LETTERS indicates a major principal constituent. Two terms 
in italic in the same interval indicates that the principal constituents are equal. Terms 
for principal grain sizes within a range of grain sizes are enclosed in parentheses]

Terrace deposits:
Gravel, very fine (fine) to MEDIUM, and very fine to coarse

sand_______________________________ 3 3 
Gravel, very fine to medium, and fine to coarse sand    4 7 
Gravel, very fine to medium, and fine to very coarse sand;

contains boulder or cobble at 9 ft____________  8 15 
Gravel, very fine to fine, and very fine to very coarse sand  1 16 
Gravel, VEBY FINE to fine, and very fine to coarse sand___ 2 18 
Gravel, very fine, and very fine to very coarse sand____ 2 20 
Gravel, very fine to fine, and fine to very coarse sand __ 2 22 
Gravel, very fine to fine, and medium to very coarse sand  4 26 
Gravel, very fine to fine, and fine to very coarse sand__  4 30 
Gravel, very fine to fine, and medium to very coarse sand__ 4 34 
Gravel, very fine to fine, and fine to VERY COARSE sand____ 9 43 
Gravel, very fine to fine, and medium to VERY COARSE sand_ 6 49 
Gravel, very fine to fine, and fine to (medium, COARSE) very

coarse sand___________________________ 10 59 
Gravel, very fine and fine, to (coarse) VERY COARSE sand__ 5 64 
Sand, fine to (MEDIUM, coarse) very coarse________ 1 65 
Sand, very fine to (fine, MEDIUM) coarse__________ 9 74 
Sand, fine to (MEDIUM, coarse) very coarse________ 6 80 
Gravel, very fine, and very fine (COARSE) to very coarse

sand _______________________________ 3 83 
Glacial (?) deposits:

Gravel, very fine, and very fine (COARSE) to very coarse
sand _______________________________ 1 84 

Gravel, very fine to medium, very fine to (coarse) very
coarse sand, 'and SILT OR CLAY OR BOTH__________ 7 91
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TABLE 9. Drillers' logs of selected wells, Middle Park Continued

B4-76-36dbb
Thickness Depth 

Terrace deposits: (feet) (feet)
Clay, sandy, a few rocks_____                20 20 
Sand, loose; contains some wash rocks            22 42 
Sand, medium to coarse; contains small gravel (driller 

reports water)_______ ____              10 52

B4-78-33bd
Coalmont Formation (bedrock) :

Rock and brown shale_______________         22 22 
Shale, blue______________________ ____  28 50 
(No sample)__________________________    22 72

Cl-75-33acb
Alluvium:

Gravel and boulders________________________ 30 30 
Sand, fine_______________________-_____  9 39

C1-75-33ba
Alluvium:

Boulders, sand, and gravel cemented in clay          27 27 
Boulders, sand, and gravel; contains some clay       10 37 
Clay, sandy__________________________   19 56

Cl-76-lac
Topsoil __________________________________ 4 4
Alluvium:

Rock and sand__________________________ 28 32 
Cobble rock, sand, and shale__________________ 40 72

Cl-76-25bd
Alluvium : Small boulders_____________________ 12 12
Tertiary deposits undifferentiated:

Clay ________________________________ 38 50 
Gravel and sand, water-bearing_______   __  4 54

Cl-76-25cd

Alluvium : Boulders, gravel, and sand______-________ 25 25

Cl-79-14dd 

North Park Formation: Cobbles, rock and shale________ 67 67

Cl-81-30cb

Soil: Sand and decomposed schist, gray to black_______ 18 18
Precambrian (bedrock) :

Schist, moderately hard____________________ 37 55
Metamorphic rocks, extremely hard_____________ 141 196
Clay, blue_____________________________ 5 201
Clay, blue, extremely hard___________________ 4 205
Clay, blue, extremely hard; contains streaks of slate__ 17 222
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TABLE 9. Drillers' logs of selected ivells, Middle Park Continued

Thickness Depth 
C2-76-3bbc (feet) (feet)

Topsoil __________________________________ 2 2
Glacial deposits:

Clay, buff, and small amount of rock_             3 5 
Clay, gravelly, buff______________________ 25 30 
Sandstone, tight, rusty______-___ - -       3 33 
Clay, sandy, buff; has tough streaks; material jointed  27 60

C2-79-34bb
Alluvium:

(No sample)____________________________ 26 26 
Shale and clay; contains small boulders-  _       30 56 
Sand and gravel__________________________ 6 62

C3-78-18ab 
Alluvium:

Soil and boulders_________________________ 20 20 
Sand and gravel-___ _ _ ___ ___ _    5 25

C3-78-29ab
Alluvium:

Boulders, soil, and clay____________________ 34 34 
Sand and gravel   ______    _    __ __ 6 40

C4-78-6bd 
Alluvium:

Surface soil and boulders__________________ 22 22 
Sand and gravel________________________ 11 33

C4-78-22bd 
Alluvium:

Clay and boulders ______________ _ _    35 35
Sand and gravel _                      5 40

C5-77-18bbcl

Alluvium: Cobbles, sand, and gravel (driller reports hard
drilling and many cobbles) ____________________ 73. 5 73. 5

C5-77-19ba 
Alluvium:

Surface soil and boulders___________________ 28 28 
Sand, gravel, pebbles, and boulders_____________ 22 50

C5-77-22db
Glacial moraine deposits:

Surface soil and boulders__________________ 23 23 
Sand and gravel__________________________ 12 35
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TABLE 9. Drillers' logs of selected wells, Middle Park Continued

C5-77-24aa
Thickness Depth 

Glacial moraine (?) deposits: (feet) (feet)
Clay _______________________________ 12 12
Clay and sand_______________________   20 32
Water sand___________________________ 6 38
Hard rock_____________________________ 2 40
Soft rock______________________________ 40 80

C5-77-24ab
Glacial moraine deposits:

Surface soil and large boulders_______-________ 12 12
Sand, gravel, and boulders__________________ 28 40

C5-78-lbc
Alluvium: Cobbles and boulders___________-_____ 45 45

C5-78-lca
Alluvium:

Surface soil, gravel, and boulders______________ 24 24 
Sand and gravel_________________________ 11 35

C5-78-13aa2
Alluvium:

Surface soil and boulders___________________ 12 12 
Boulders, sand, and gravel___________________ 56 68

C5-78-35ca 
Alluvium:

(No sample)____________________________ 30 30
Silt, fine, white__________________________ 7 37
Clay and shale__________________________ 20 57
Sand, silty, brown_______________________ 3 60
Sand and gravel________________________ 15 75

C5-78-35dd
Alluvium:

(No sample. Old well)____________________ 35 35 
Boulders, sand, and gravel__________________ 24 59


